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CHAPTER I. 


OTIWCTUHE OK THE COTTON FIBKE. 

Dyeing of Cotton— No subject is more impj^nt to the 
bleacher, textile colourist, or textile manufacturer than the 
structure and chemistry of the cotton fibre which each of 
these individuals treats j in his own special way, to attain the”* 
object which he has in* view. By the term Chemistry we 
mean not only the composition of the pure fibre itself, but 
also that of the impurities with which it is contaminafted. 

' The fibre must be freed from these impurities so as to be |n 
a £t and proper condition to receive, and permanently fix, 
the special individual dye or mixture of different dyes 3,nd the . 
adjuncts required to aid in fixing the dye on the fabrics. 
This preliminary cleansing applies more especially to colours 
of a delicate tint which the natural colour of the impurities 
woujd soil and degrade. In the fibres it would be abso'tiitely' 
impossible to dye cottoJi of a dirty natural yellow (whitey 
brown) colour a delicate shade of pure blue. Thtf result'Vould* 
in fact bo a dirty fK3a green. To get a pure blue tone the 
cotton must be absolutely white. The chemistrY of cotton, 
to be biief, includes, therefore, the reactions which the ocude 
fibre and its impurities undergo under the action of acids, 
alkalis and salts. The action of acids, alkalis and salts on 
purified cotton ’fibre itself falls within the domain ^of its 
chemistry. Pure cottV fibre co^nsiSts of pure cellulosb, g,nd 
the chemistry of cellulose, is a wide sul^'ect. As a matter of 
fact, tTie^emislry of two classes o;^ compounds of cellulose, 
its acetates and its nitrates, each occupies individually a very 
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wide jpeld, but a field which it fs only’il^jcessarj^ for us to 
glance at in passing. The chemical cliangis which jpui^ 
‘cotton fibre and its impurities rcs])ectivcly undergo under 
the action of chemical reagents have a ve?y importary^ in- 
flueficc on the operation of bleaching and dyein|; cotton 
fabrics and on the strength and durability of the fabrics after 
being so treated. Bleaching operations, for instance, fnust 
be performed with extreme delicacy and care. Otherwisg the 
fabri<;i will Am great risk of being tendered. Textile fibres 
occur in or on plants in three forms : (1) as cuticle or ciliary 
hairs, of no practical use, being much too short* for pre]:)ara- 
*tion of textile fabrics ; they play an important part in tlio 
physiology of the plant ; (2) as seed hairs (fibres attached to 
the seeds of many plants, e,g. the common thistle and dande- 
lioft) ; the cotton fibre from species of l)ombax belongs to this 
gi;oup of seed hairs, while there arc otliers, kapok from erio- 
dendron (infract the white silk cotton trec,^ etc., th/it 

f t 

' According to Wati {ilonnnercKtl J*to(hn‘lf{ of ]>. 522, ({umblo, qiiot- 

iiig IroTjioii, proporly ivniarks that tlio kapok cotton is ()l)ta,ino(l not from 
the t(‘sta of llu* .sc('<t hut the wall of the capsule. 'I'his, continues Watt, is 
perhaps more than a l)otain<'al pecuhirity, and accounts doid)lless for some of 
^thn cinr’HctfM-istics oj the (loss which is used iii nature as a packing material for 
the .se6ds, but is not, like cotton, jornied from llio seeds tluMUselves. hLapok is 
of better qualit y than the corresponding cotton ol hombax as il. is m(»re elastic 
‘and Icst^iiahle tot knot. Watt furtlun* states tliat the iiiereasinti dcunaiid for 
this lloss in KurojH', according to shine w'nters, neeesHitates the belit'f that it is 
being used for textile jmrposes. But it is too line, light, smooth and slippery, 
and, according- to Mei«.-il, brittle to he easily spun unless used as an admixture 
twith other flosses. Owing to its non-liygroseopie .j^uality, its lightness and its 
resiliency, 'it is largely worked uj.) for cushions, jiillows, chairs, h(*dding. Life- 
jackets may be j)ailde(f with it and I'oated with waterproof and airproof cloth. 
The lUS. Navy prescribes kajiok for use on motor lioats. I'be increased demand 
is due tijt its extended use as a resUient jiackiiig material for buoys. — ISir Gt'orge 
Watt, C^onnii'rckil PivdiirLs (f //n/m, pp. 521-5. 

^Merill, Botanist of the. Ibireau di IScieiiee, Manila, describes the testa thus; 
An obloin^ 5-celled, 5'Valve(4 eajisule about 15 eenti meters long and 5 centi- 
metres tK[ek, the valves glabrous outsu'e, inside silky, theisecds globose, black, 
numerous, <*on>])letely surround/d by abundant wdiite or somewi...t browniish 
long shining silky [‘airs, the kapok of eomm(*ree. 
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have beert tried freift time to tfme in spinning and weaving, 
Vt without niuch success. Seed vary much in length, 
from } inch to 1| inches or oven 2 inches ; each fibre consists* 
of a^ingle unit. • Whether it is serviceable as a textile fibre 
depends^upon its structure, which differs in different pitots, 
and also upon the quantity available and the nature of the 
imparities present. 

(8) The fibres of the third class arc by far the m6st numer- 
ous. They consist of the fibres tying between^^he b^k or 
outer cuticle and the true woody tissues of the plant. This 
portion is kaiown as the. bast, and hence these fibres are 
known as bast fibres.” They are noticeable on account of* 
the great length of the fibres, in some cases upwards of (5 feet ; 
but these long fibres are not single fibi'es, but are realty 
bundles of the ultimate fibres aggregat('d together to fftrni 
one long fibre. Thus the ultimate fibres of jute are roafiy 
vgry short — from to I of an inch in kuigth ; those of flax 

are^omewdiat longer, dute, flax, China grass and hSmp are. 
common fibres derived from the bast of the plants. There 
is an important difference in the degix'o of purity beftween 
seed fibres and bast fibres. While seed fibres are fairly frei’; 
from impurities — cotton rarely containing more than®5 pc# 
cent.— bast fibres eontflin a large proportion of impurity, 
fro^n 25 to .80 per cent, as they arc first obtained fr^m th(f 
j)lant, and this large (piantitv lias much influence on the 
extent and chafacter of the treatments t(^ whi^h they arc 
subjected. ^ • 

Seed hairs arc cylindrical and tubular and have thin walls, 
bast fibres are more or less polygonal in form and are not 
essentially tubiTlar, havmg thick walls and small ^lentral 
canals. 

The Cotton Fibre.—iijc si^ea nans at tne cotton plant arc 
separatecWfrom\hc seeds by ‘•ginriing ” and they then pass 
into commerce as raw ootton. Jn this condi|j^on the fibre is 
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fouDi^^ to consist 6f the actual fibrous substance itself, con^ 
taining, however, about 8<,per cent, of hygrosdopic or natural 
‘ moisture, and 5 per cent, of impurities of various kinds ; the 
proportion and nature of cotton fabrics var}’' in difiJpTent 
des6riptions of cotton. As cotton fabrics pass through the 
operations of bleaching, as a preliminary to dyeing or print- ^ 
ing, the impurities are eliminated. ^ 

Impurities of the Cotton Fibre —Dr. E. Schunck many 
yearg ago irlypstigated the natural impurities in cotton fabrics 
and found them to consist of the following substances : — 

1. Cotton Wax. — This bears a close resemblance to 
' carnauba wax, eery] cerotate. It is lighter than water, has 
a waxy lustre, is somewhat translucent, is easily powdered, 
and melts below the boiling-point of water. It is insoluble in 
watej*, but dissolves in alcohol and in ether. When boiled 
with weak caustic soda it melts but is not dissolved by the ' 
alkali ; it can, however, be dissolved by boiling with alcoholic 
caustic* potash. It appears likely that this wax is ff..irly 
uniformly distributed over the surface of the cotton fibre, 
and it* is due to this fact that raw cotton is wetted by water 
only with difficulty. 

V 2.*Fatty Acids, — A solid, fatty acid, melting at 55"^ C. By 
analysis, tliis was shown to have’ the formula 
\simil(tr to that of margaric acid), but it was suspected' to 
be a mixture of stearic and palmitic acids. 

3. Coloiiring Matter. — Two brown colouring matters, both 
containing nitrogen, are present in ra\f' cotton, one readily 
soluble in alcohol, the other only sparingly so. The brown 
colour of Egyptian and some other dark-coloured varieties of 
cottohjis due to the presence of abnormal amounts of these 
brown-colodiring principles. * 

4. Pectic Acid. — This is the chief impurity in raw cotton, 
where ifr occurs as an amorphous gumlike substanc^^of a light 
yellow colour. 4, It is ^soluble in boiling water, and the solution 
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has a faiAt acid »eSction. • iScids and many metalli^alts, 
^.g. mercury cliloride and lead acet*ate, precipitate pectic acid 
from its solutions. Alkalis combine with it ; pectic com • 
pounds form brcSvn substances, and are but sparingly soluble 
in wate^; many of them can be precipitated by adcliticfn of 
neutral salts, like sodium and ammonium chlorides. 

Albumens. — A small quantity of albuminous matter is 
found among the impurities of cotton. 

Since the investigations of Schunck, howeve^^ it hag^been 
shown that the fatty matters present in raw cotton are very 
complex. Also, the chemical and mechanical treatment to 
which cotton is subjected, very considerably affects the^ 
amount of fatty matter which can be extracted from it by 
means of organic solvents. For instance, Knecht and 
Streat have found that American raw cotton, after complete 
extraction with benzene (0*63 per cent, of fat was thereby 
extracted) then yielded, after treatment with hydrochloric 
acid of 2^^ Tw, for fifteen minutes at 30°-40‘^ C.y f)*21 per. 
cent, of fat when again extracted with benzene. 

The complex nature of the fatty matters present in raw 
cotton is evident from the work of Fargher and Probert, 
who examined the benzene extract obtained on th<!f large 
scale from American Cotton in silver form. They found 
the extract to contain gossypyl alcohol, caftiaub^^ 

lalcohol, montan yl alcohol, phytosterols, 

palmitic, stearic? and oleic acids, together with J^wo complex 
Jiydrocarbons. 

Structure of the Cotton Fibre. — The cotton fibre varies in 
length from 1 to 2 inches, iic^t onl^y in fibres of the samj^ class 
but also in fijbres from different localities — Indian fibril's vary- 
ing from 0*8 in the ^JCortest t» P4 in the lorf^est •stapled 
varieties ; Egyi)tian cotton fibres rangli from 1-1 to 1^ inches 
long ; American cotton rangdk frojn 0-8 in the shor<jest to 2 
inches in the longest fibres. The diameter i^ about t-Au of 
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an ii^h. When seen under the i4iicroscope fully i^ipe cotton 
presents the appearance of irregularly twisted ribbons, witff^ 
'thick rouncled edges. The thickest j)art is the root end, or 
point of attacliment to the seerl. Tlie free end terminals in 
a p6iiit. The diameter is fairly uniform through | to I of 
its k^ngth, the rest is ta])er. In Fig. 1 are given some il lustra- < 
tions of the cotton fibre, showing this twisted and ritJbon- 
like structure, while in Fig. 1a are given some transyerse 
sectic^ns of \th(^ fibre. Perfectly developed, well-foj*med 
cotton fibres always juesent th(' appearance of a collapsed 
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eylind^^, the*’ walls being of considerable thickness wHen 
compared with the internal bore or canal. 

"But all A^irieties of commercial cotton contain imperfectly 
devqloi)ed or unri])e fibres, to a greater or less extent. 
These “ dead fibres ” neither s])in nor dye well. Under the 
micnjscope these fibres differ in aj)p(^arance from ripe fibres, 
since tjjficy are flatter, and the centnal canal is almost obliter- 
ated arid tlie fibres are but little tWs’ sited . Dead fibres are 
thin, bMttle, and wcitk. Contrast ^ the structure of cotton 
with the fibre of kapok w^iich ’consists of a single ctil posses- 
sing a cylindrical shape, being rather thick at the base and 
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tapering gradually %o tiie •poilft. The hgise of the fil^ 
Ttequently swollen and exhibits a lace-like structure. The 
cell wall is usually very thin, occupying not •more than* 
onc-J^enth of th^ weight of the fibre. Tlie cross section is 
circular and not flat as in the case of cotton. T!ie inner 
• canal is^partly filled with a dried protoplasmic membrane. 
Wo fiave said kapok can only be spun with great difficulty, 
but from its bark a kind of string is spun, a fact which brings 
another class of fibres under view — the bark fibf*es. 

Composition of the Cotton Fibres. — Of all (he vegetable 


textile fabrii^s, cotton has the simj^lest chemical composition 
and is the tyjjo of all such fibres, the others differing from it« 
in certain details. W^ien stripped of the comparatively 
small quantities of imjnirities, cotton is found to consist of 
a substance to which the name of cellulose has been gwen. 
Cellulose is a compound of the three elements, carbon, 
l^ydrogen, and oxygen, C — 44*2, H — (>-3, O — 49*5 .per 
cent., cori'csponding to the empirical formula 
which shows it to belong to the group of carbohydrates, the 
hydrogen and oxygen of which are j)resent in the? proportion 
necessary to form water (H^O). 

Cellulose may be obtained in a pure condition froiTVCottqji 
Ijy treatment with alkalis, followed by washing, then by 
ti^atment with hyiiochlorites, acids, washing and,#tijially, 
drying. As thus Obtained it is a white substance having the 
form of the fibre from which it is derived^ showing a slight 
lustre, and is sligktiy "translucent. Its specific gravity is 
1*5, being heavier than water. It is characterised* by being 
very incat, a ])i()j)crty of considerable value from a technical 
point of view,* as enabling the ‘fibres to stand th^ various 
operations of bleatjjpig, dyeyig^ printing,, finishing,^ etc. 
Nevertheless, by suitable ihcans, ceilulose can be, made to 
iind^rgc^ various chemical decompositions whftfe* will be ' 
noted in some detail.. Cellulose 6xposed to tlie air absorbs 
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mokture, this moigtfure being%no 2 vn as hygroscopic moisture, 
or water of condition.” The moisture content of cottoiE 
as about 8 per cent., and has a very important bearing on its 
spinning properties. Moisture makes th$ fibre soft^ and 
elastic, While absolutely dry cotton fibre is stiff, brittle, and 
non-elastic ; hence it is easier to spin and weave Cotton in c 
moist climates or moist weather than in dry climates ol* dry 
weather. Cotton cellulose is insoluble in all ordinary sol- 
vents, such'.as water, ether, alcohol, chloroform, benzene, 
etc., "and these agents have no influence in any way on the 
material, but it is soluble in some special solvent^^ to be noted 
plater on. 

• Action of Alkalis on Cotton , — The action of alkalis on 
cellulose or cotton is one of great importance in view of the 
universal use of alkaline liquors containing soda or caustic 
soda in the scouring, bleaching and dyeing of cotton, while 
great interest attaches to the use of caustic soda in the 
“ mercc.^’ising ” of cotton. 

Action of Dilute Alkali on Celhdose , — Dilute solutions 
of the caustic alkalis, caustic soda or caustic potash, of 
from 2 to 7 per cent, strength, have but little action on 
cellulq^^e or cotton, in the cold, even when a prolonged diges- 
tion of the fibre with the alkaline solution takes place. 
^Jaustic^alkah^solutions of from 1 to 2 per cent, strength have 
little or no action even wheh used at high temperatures and 
under considerable j)rcssure — a fact of very great importance 
trom a bleacher’s point of view, as iV crumbles him to subject 
cotton td a boil in keirs, with such alkaline solutions at high 
I)ressures, for the' purpose of scouring the cotton, without 
damaging the fibre itself. ‘ ‘ 

Actien ofiCoyicentrated All^ali on 'C^lbulose — Mercerisation, 

— Solutions of caustic usoda of greater strength than 3 per 
cent. tefi(i;’Wlien boiled under pressure, to convert t}ie fcellu- 
lose into soliible bodies, ahd as much as 20 per cenV. of the 
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fibre may* becom* tUssolved ilbder sucli. treatment. ^he 
TOtion of stroAg, cold solutions of caustic soda or caustic 
potash upon cellulose or cotton, however, is •somewhat « 
diffeijpnt. *• 

In 1854, John Mercer found that strong cold i^lutions 
• of caustic soda had a considerable effect on the fibre, causing 
it to^ swell and become gelatinous and transparent in its 
strucjbure, each individual cotton fibre losing its ribbon-like 
appearance and assuming a rod-like form, the (Central canal 
being more or less obliterated. This is shown in Figs. 2 and 
2a, where the fibre is shown as a rod and the cross-section 



Fig. 2. — Morijorised cotton tibrc. 


in*Fig. 2a has no central canal. This swelling is ^always 
accompanied by aP longitudinal ^contraction. 

At one time,* it was thought that the caustic soda entered 
into chemical combiiiatfbn with tJie cotton to^orm sucli a 
compound as . 2Na()H, but in recent year^this lias 

been questioned and to-day much doubt* exists about the 
existence of shell a compound! In any case, ^iTch a 
comiiound is extrem^ unstalJe,*for all the leaustic soda 
absorbed by cotton during its treatmimt with alkalj can be 
completoly renToved by waslnng. ^ 

The treatment of cotton with alkalis, whereby swelling and 
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shrii^kage occur, is* known aS mercerisaftonL. Mercer pointed ^ 
out tlie fact, now generally known, that aft^r mercerisati^ 

' cotton ha^ an increased affinity for dyestuffs. More recently 
Knecht has shown this increased affinity i!b be propoj^fional 
to ihe Hegrce of mcrcerisation. 

One point overlooked by Mercer, but subsequently dis-« 
covered by Lowe, was that if during mcrcerisation or fn the 
sul)sequent washing in water, the cotton was stretched to 
its ^iginal^length, its lustre was thereby increased. This 



was an important discovery, for to-dav, •mcrcerisation is 
^almost solely carried out for thb purpose of producing 
increase'll lustre. In general })ractice, the cotton yarn or 
fabric is padded Vith caustic soda of 45°-r)r)° Tw., is then 


wasliecj under tension, afterwards soixred itnd finally thor- 
oughly# washed free from*acld. 

The^ structure of •mercerised cotton fibre is shown in 
Figs. 3\%M 3a. •> * ' * 

Aclioti of Aci(L^ on Cellulose , — action of acids on 
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cellulose is* a very «rmed one, bfting dependent upon sej^ral 
flfectors, sucli a§ the particular acid iised, the strength of the 
acid, duration of action, temperature, etc. As a rtfle, organic ® 
acidsp-for example, acetic, oxalic, citric, tartaric — have no 
action on cellulose or cotton. Solutions of sulphuric* acid or 
•hydrochloric acid of 2 per cent, strength have j)ractically no 
action in tlie cold, and if after immersion the cotton or cellu- 
lose be well washed there is no material change. This is 
important, as in certain opeivaiions of bleaching^ cotton and 
other vegetable fibres it is necessary to sour them, and** this 
could not be* done if dilute acids were harmful. When acid 
solutions are used at tfic boil, they have a disintegrating!, 
effect on the cellulose* the latter being converted intfi 
hydrocellulose, dextrines and sugar substances such as 
glucose. When dried after this acid treatment, the cellu- 
lose beconu's brittle and readily falls to a })owder. Under 
sbnilar but less drastic trcalinent, cotton yarn would ho 
weakened, that is, lendered. Generally the harmful action 
of an acid is proportional to its concentration and temi)era- 
ture. 

Action of Sulphuric Acid on Cotton . — When cotton is 
imn]ersed in concentrated sul])huric acid, it becomes ge-, 
latinous and finally disf^olves, a sulphuric acid ester of the 
ceflulose being foniK^d. With ])rolonged tros^tmentc* sugar 
substances aie procluced. On dilution of the acid solution, 
cellulose is precipitated. These facts arjj utilised in the 
production of ])arckmerit ])aper, where ordinary paper is 
immersed for a few sexjonds in cold strong sulphuric acid 
and then immediately waslu'd in watei* whcrel)y it acquires a 
smooth, parclnhent-like surface. ^ 

Action of Hydrg^loric Ati^kh — HydroceHuhse— Carbon- 
ising. —Dilute hydrochlgrie acid of rfrom l°-2° TV., used 
in the C45ld, has but little a(?tion on cellulose. Cerfton im- 
mersed in acids of the *strength named and then well washed 

ff ^ 
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inN^ter is not materially* affected iff <iny way. Boiling 
dilute acid, however, of 10° Tw. disintegrate cellulose ve^ 
•rapidly, the product being a white friable powder, which, 
when viewed under the microscope, appeaife to be fragjpents 
of 4he fibre used to prepare it. By further digestion with 
acid, hydrocellulose (the powdered product) is further con-# 
verted into dextrin and sugar substances. Hydrocellulose 
is much more reactive towards chemical reagents than normal 
cellulose. 

fhe formation of hydrocellulose has an important appli- 
cation in woollen manufacture. It is practically impossible 
• to obtain wool free from vegetable fibres, and it is, therefore, 
Sften desirable to separate these vegetable fibres. For this 
purpose, the goods are passed into a bath containing dilute 
hydrochloric or sulphuric acid and are then dried. The 
acid thereby converts the cotton or vegetable fibres into • 
hydrocellulose which, being friable, can be easily removed 
^ by washing, while the wool, not having been acted oi^ by 
the acid, remains quite intact. The process is known as 
carbonistng.” It may not only be done by means of the 
acids named but also by the use (d acid salts, such as alu- 
43 iiniu«n chloride, which, on being heated, are decomposed into 
free acid and basic oxide. For the »ame reason it is impor- 
tant t# avoid the use of these bodies, aluminium chlorfde 
and sulphate, zinc and magnesium chldrides, etc., in the 
treatment of cottjpn fabrics ; as in finishing processes, where 
the goods are dried afterwards, tliere m a great liability to 
form hydrocellulose with the accompaniment of the tendering 
of the goods. 

Action of Acetic Acid on tiotton. — As mentioned previously, 
dilute elutions of acetic •acid have mjjictically no effect on 
cotton. ,At temperatures of 100° Q. and over, cellulose is 
convert&l*by the action ^of glacial acetic acid ai^ acetic 
anhydride into^the mono-, di-, and tri-acetates. Acetyla- 
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tion of cellulose, h®wfever, is» diflicult. On the other ha^, if 
^etylation is Effected in the presence of a catalyst such as 
sulphuric acid or sulphuryl chloride, the reaction proceeds 
much^more smoofely and at a lower temperature. Accord- 
ing to the degree of acetylation, the product has Varying 
•solubility in organic solvents such as acetic acid, acetone, 
and chloroform. 

Commercially, cellulose acetate is now being prepared 
in large quantities for conversion into artificial' (Celanese) 
silk. This silk differs from other artificial silks in being a 
cellulose ester and not pure cellulose. On this account, it 
has dyeing properties different from those of cotton and these t. 
will subsequently receive special mention. On the othef 
hand, the lustre and strength of acetate silk are excellent. 
Action of Nitric Acid , — ^Very dilute nitric acid has but 
' little effect on cotton. Concentrated nitric acid, preferably 
in, the presence of sulphuric acid, readily converts cotton 
inter esters — mono-, di-, or tri-nitrates — which are soluble in 
organic solvents find lifive important technical applications 
in the explosive and artificial silk industriej^. During 
nitration, the character of the cotton is fundamentally 
changed though it retains its fibrous structure. ,, 

Action of Oxidising^ Agents on Cotton . — Within limits, 
certulose is not affected by oxidising agents such as bleaching, 
powder, potassium 'bichromate, permanganate and hydrogen 
peroxide. Jf, however, the oxidation ig more drastic, 
cellulose becomes profoundly affected, and is converted inta 
what is generally known as oxycellulosc. At present, our 
knowledge of this substance (or mixture of substances) is 

I * 

small, but of technical importance is the fact that ^cotton 
fabrics containing oxji^ytjllulose .nre^weak, resist dyeing with 
direct cotton dyestuffs and have an# abnormal affi^iity for 
basic dy^s. ' ^ ^ i/ 

When cotton is dipped into strong solutiojis of bleaching 



^4 Trite DYEING OF^ COTTON l^ABRICS 

po^er and then* dried, ilf is found lo^be tendered very 
considerably — a fact which was first observed by the Fren^ 

• chemist Witz. 

In bleaching there is a great risk of *thc format^pn of 
oxycellhlose if bleaching solutions of too great a concentra- 
tion are used, or if the goods are subjected to too prolonged# 
a bleaching treatment. 

In bleached fabrics, the presence of oxycellulose may be 
detected by the following methods : — 

(f) Immerse the fabric in a vsolution of methylene blue, 
and then lightly rinse in water. The oxyc^elltilose will be 
m more deeply dyed than the remaining cotton. 

* (2) Dye the fabric with sky blue FF. Tho oxycellulose 

will remain white. 

•(3) Boil the fabric in a solution ])ref)ared by adding, 
with shaking, a solution containing 4 grams of sodium • 
thiosulphate, to a solution containing 1 gram of silver 
^ nitrate»and subsequently adding 4 grams of caustic soda 
and diluting the whole to 100 c.c. The oxycellulose becomes 
stained daTk brown, while normal cotton is almost unaffected. 

Oxycellulose is partially soluble in caustic soda, but no 
ijneth#d is known for reconverting oxycellulose into normal 
cellulose. It is, therefore, always aflvisibk', in carrying out 
^ny te^hnicak process connected with cotton, which involt^es 
its treatment with oxidising agents of aily kind, and where 
it is desired not Jo damage the cotton, to shorten the treat- 
joaent as much as possilde. 

Solvents for Cotton. — Although cellulose is insoluble in 
all the usual solvents, methods are known by which it can 
be dis^lved to form viscous solutions from^which, in most 
instancfjs, ttlo cellulose enntbe rc'gcA^fated more or less in 
its origuial form. 

OneV:^he earliest known Solvents for ceruilose^ a con- 
centrated solufjon of zinc chloride which may be basic or 
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acidic. In either ^sase, such a solution dissolves cellu lose 
bfet slowly in the cold and it is therefore necessary to employ 
h^at. On pouring this cellulose solution into water or alcohol, 
ceUul(;v®^e containing a certain amount of zinc is precipitated. 
At one time, artificial threads were made by this process, 
fJbut this has long since been abandoned. 

Ammoniacal Copper. — ^When ammonia is added to a 
solution of copper sulphate, there is formed at first a pale blue 
precipitate of copper hydroxide, which on adding excess of 
ammonia dissolves to a deep blue solution — a reaction highly 
characteristic of copper. The ammoniacal copper solution 
thus prepared has, as was first observed by John Mercer, the 
property of dissolving cellulose fairly rapidly, even in the 
cold. If instead of preparing the ammoniacal copper solution 
in the manner indicated above, which results in its containrng 
• a neutral ammonium salt, the copper hydroxide be prepared 
separately and then dissolved in ammonia, a solution is ob- 
tained which is stronger in its action. The cupro-amriionium 
solutions of cellulose are by no means stable but change on 
keeping. When freshly prepared, the cellulose may be pre- 
cipitated from them almost unchanged by the addition of 
such bodies as alcohol, sugar and solutions of neutral albaline 
salts. On keeping, the cellulose undergoes more or less 
hydrolysis or even oxidation, for it has been rbserved that 
oxycellulose is formed on prolonged digestion of cellulose 
with cupro-amnioiiium solutions. On adding lead acetate 
to the cupro-ammorium solution of cellulose, a compound, 
of lead oxide and cellulose of somewhat variable composition 
is jireeipitated. Tt is of interest also to note that on adding 
metfillic zinc to the cupro-ammohium solution the coppe^r is 
thrown out and a §j;\!ution c<[‘ntaining zinc Is obtained. 
The action of cupro-ammonium solutions on cellulose has 
been fna^e thedjasis for the production of the '' Wriesden ” 
waterproof cloths. Cotton cloths or j>ap(^r arej[ja.ssed through 
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solutions of^various 8egr«es of Jfci^ngth according to 
requu'ements, they are then passed between rollers whifh 

• causes thef surface to become more compact. There is formed 
on the surface of the goods a deposit of a/gelatinous ^jature 
wlMch ^akes the surface more compact, and the fabric 
becomes waterproof in cliaracter while the coppef* imparts# 
to them a green colour and acts as a preservative against 
mildew. The ‘‘ Willesden ” fabrics have been found very 
useful for a variety of purposes. 

Ifurther, solutions of cellulose in cupro-ammonium solu- 
tion are very largely employed for the manufacture of 
► artificial silk. The process w'as started by Despaissis, a 
t'renchman, but it was subsequently largely developed by 
German interests. In the manufacturing process, cotton 
is dissolved in the ammoniacal solution of copptjr oxide, 
and then after filtration, it is squirted through fine jf^ts into • 
alkaline solutions, where the cellulose is immediately pre- 
cipitated in the form of a flexible, rod-like filament, 
thoroughly washing out the copper salts, this filament is 
dried -and ^ lustroxis silk substitute thereby obtained. 

Cellulose is also soluble in certain proportions of caustic 
^oda «;nd carbon bi-sulphide. When cotton or wood pulp is 
steeped in caustic soda, then pressedp so that its composition 

9 

^pproadmatelf/ agrees with the formula CgHjjj()g.2NaOH, 
and is then thoroughly agitated with cffrbon bisulphide, it 
passes into solution thereby forming what is known as 
wiscyse. By addition of water efir atiids to viscose, the 
cellulose* is precipitated. Also, cellulose is regenerated when 
viscose is allowed to stand for several days. This peculiar 
property was discovered l&y Cross, Bevan, •and Beadle, in 
1892, afid sifice then it has bi3en largej^ applied in the manu- 
facture artificial silk and cellulose films. Such artificial 
silk of ftxfeellent quality is largely being m&.de b^ Messrs. 
Courtaulds at Coventry and on the Cc>ntinent. 

' f Dyes and Gotton?Dyeing. — An account of the chemistry 

# I - * 
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of the cotton fibre* Tfould he iifbomplete^unless somet^jlng 
wire said about the reactions involved in the processes of 
dyeing* and printing of cotton. This is a most interesting 
subject and opensVip quite a number of problems relating to 
the combination of the fibre with colouring matter of f aricms 
Jdnds, bu^* will only be given here a brief outline of the prin- 
ciples ‘on which the behaviour of the cotton fibre as regards 
colouring matter depends. 

Having regard to the different affinities of dyes for cotton, 
there is (1) a large number of dye-stuffs called the Direct 
Cotton Dyestuffs — the Benzo, Congo, Diamine, Titan, 
Mikado, etc., dyes — that will dye the cotton from a plain 
bath or from a bath containing salt, sodium sulphate, borax,* 
or similar salts ; (2) that there are dyes which, like Magenta, 
Safranine, Auramine and Methyl Violet, will not dye the 
►cotton fibre direct, but require it to be mordanted or pre- 
pared with tannic acid ; (3) that there are some dyes whicK, 
like Alizarine, Nitrosoresorcine, Fustic, Logwood, etc., lequire 
alumina, chrome and iron mordants ; (4) that there are some 
dyes, acid wool dyes, comprising Azo Scarlet and a?:o colours 
in general, which cannot be used in cotton dyeing ; (5) that 
there are other dyes, i.e. vat and sulphur d^^es, which d^) not^ 
come under this groupiiig. 

The dyes used for colouring cotton may thiis be qjassed , 
into three main divisions : — 

(1) Direct Dyes , — These are most important, since their 
method of application is so simple. Most of them ^are, 
derived from benzidine, tolidine, and dianisidine. TRis class 
comprises some very fast and bright coloiirs, and in many 
instances this fastness may be increased by suitable^ after- 
treatment. On the (J^ker han(\ direct cotton •dyes have 
an inferior brilliancy to basic dyes. • , 

{2)^ Msrdant^ Dyestuffs , — Such ^dyes are not lirfed for 
cotton wTien they can be replaced by direct djes* since their 

2 
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ap;^Hcation involves several processes f, which are costly. 
Generally, wool mordant dyestujBEs are not used on cottoi^, 

" except in’ special circumstances, such as in the production 
of turkey-red. On the other hand, basid dyes are largely 
used fbr cotton, the mordant used being almost always 
tannic acid which is further fixed by means of salts of anti-c 
mony. Lately a tannin -substitute has been introduced 
under the name of Katanol, and since it behaves towards 
cotton as a direct dyestuff, it is very easy to apply. Gene- 
rally, basic dyes on mordanted cotton yield bright shades 
which are of but moderate fastness to washing and light. 

(3) Vat ajid Sulphur Dyestuffs. — These two classes of 
'dyestuffs have the jjroperty of being insoluble in water or 
alkaline solutions except when in a reduced form. As 
reducing agents, sodium hydrosulphite and sodium sulphide 
are employed, the former for vat dyestuffs and the latter 
for sulphur dyestuffs. In dyeing, cotton is immersed in an 
alkaline solution containing the reduced dyestuff, and when 
absorption is complete, the cotton is exposed to the air or 
otherwise oxidised, whereby the absorbed dyestuff is con- 
verted into its original insoluble oxidised form within the 
e, fibred'. Dyeings obtained with these dyestuffs are thus very 
fast to washing and generally to light and chemical reagents, 
o Finally, it may be mentioned that although about 1000 
dyes are known and used, no satisfactoiy theory of dyeing 
has yet been eyolved. The chemical theory assumes that 
dyeing involves the formation of a chemical combination of 
the cellulose with the dyestuff ; the mechanical theory 
supposes that the cotton merely retains a dyestuff by me- 
chanic<gbl absorption ; a solid solution theory assumes that 
cotton' acts as an organic solvent towards dyestuffs and the 
absorption theory involves the adhesive forces present in 
the cotton. Neither of these theories, hov^ever, js capable 
of explaining ^11 the facts now known concerning tlie dyeing 
of cotton. n ' 
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BLKACHING, ETC., 01? COTTON FABRICS PRIOR TO DYEING. 

% 

Preparatory to dyeing, it is necessary to prepare cotton, in 
whatever condition it is to be dyed — loose cotton, yarn, or 
piece — so as to bring it into a fit state to receive the dye and 
that the dyeing shall be properly accomplished. Raw 
cotton contains many mechanical and other impurities ; 
cotton yarns gather dirt and various impurities during 
* spinning ; while in weaving it is practically impossible to 
keep the cloth clean, free from dirt, etc. Before cotton can 
be dyed a perfectly level and uniform shade free frofti dark 
spots or light patches, these impurities must be removed, 
and therefore the cotton is subjected to various scouring or 
cleansing operations with this end in view. Then again 
cotton naturally, especially Egyptian cotton, contains at 
small quantity of a br(yWn colouring matter, and this would 
interfere with the purity of any paje tints of hhfi, rose, fellow, • 
green, etc., with winch the cotton may be dyed, and so this 
eolour must be rAnoved and the cotton rendered jpiite white. 
This is commonly caHed ‘^bleaching.” , • 

Scouring Cotton. — When dark shades — blacks, ftrowns, 
olives, sages, greens, etc. — are to be dyed it is not necegsary 
to bleach the cotton, but merely to scour it by boiling it with 
soda ash or cau.stic sodif. This Is ’^ery often cafried’out in 
the same machine as the goods will Be dyed in ; thus, for 
instance,^*!! the case of pieces, they would be charged into 
a jigger, this would be filled with a liquor ma(^^ from soda or 

(191 . 
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froiJ^ caustic soda, and the pieces run fA)m end to end. while 
the liquor is being brought to the boil — nsuallj?^ half to thred- 
‘ quarters o*f an hour is sufficient. Then the alkali licjiior is 
run out, clean water run into the jigged' and th(^ ^nieces 
washed^, after wliich the d 3 ^es, etc., are run into th(' jigger 
and the d\'eing done. There is usuallj^ used 2 lb. /o ;> lb. of< 
caustic soda, or 3 lb. to 4 lb. of soda ash for each I0(>11b. of 
goods so treated. If the ordinary dyeing iuac]rin(\s at^o not 
used for this purpose, then the ordinaiy ])l('aeliers' keii s nia\' 
be used. These will ]>e described later. 

Bleaching of Cotton. — Cotton is bleached in th(‘ form of 
' yarn, or in the finished ])icces. In the latter case the nu^hod 
depends very largel^^ on the nature of th(‘ fabric ; it is ob- 
vious that fine fabrics, like muslins or lace curtains, (Miinot 
stand the same rough treatment as a piece of twilk‘<l calico 
will. Then, again, the bleaching ])r()cess is vai'ied according ^ 
to what is going to be done with the goods aftcT thoy qre 
bleacliM ; sometimes they are sent out as they k'avc^the 
bleach-house ; again, thev may have to be d^^d or ])rintod. 
In tire first (^ase the bleach need not be of such a ])erfect 
character as in the last case, which again must be more 
4.perfeet than the second class of bleach. Idaue may l)e re- 
cognised : (1 ) Market or white bleaedv. (2) Dyers' or printers' 
‘bleacD. (3) ^Vladder bleach. As (3) the madder bUsiclt is 
by far the most perfect of the tJircc, ‘and pracjtically iji- 
eJudes the (Ahcr^^, this will be described in detail, and difiV^r- 
•enc^s between it and tlie others will be then pointed out. 

A piece is subjected to the madder bleach wdiich has after- 
wards to be printed with alizarine colours. Usually in 
this kind of work the cloths are printed with mordant 
colourjf, ancl then dyed •in# a bath®<^ the dyestuff. This 
stains tfie whole of the j)iece, and to rid the cloth of the 
stain where^it has to be Jeft white, it is subjected 4(> a soap 
bath. Now, ujdess the bleach has bacm thorough, the whites 
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will be more or less ^tainecJ peraaanently* and to avoi^ this 
(ftoths which are to be printed with alizarine colours are 
most thoroughly bleached. The madder bleacli generally* 
includes th<‘- following series of operations : — 


t(l) Stitching. 

(2) Singeing. 

(.*1) Singeing wash. 
(4) Lime boil. 

(f)) Lime soui‘. 


(6) Lye boil. 

(7) Resin boil. 

(8) Wash. 

(0) Chemi eking. 
(10) White sour. 


1. Stitching. — T}u> jneces are fastened together by 
stitching into one long ro|)c, which is passed in a continuous'* 
manner through all operations in which such a proceeding is 
possible. This stitching is done by machines, the simplest 
of which is the donkey machine, wliereby the ends of "the 
pieces, which are to be stitched together, are forced by a pair 
oi cogwhec'ls working together on to the needle carrying a 
pie#e of thread, this is then pulled through and formli a run-, 
ning stitcli, a considerable length of thread being left on each 
side so as to prevent as far as possible the pulling asunder of 
the pieces by an accidental drawing out of the thread. 

Sewing machines now used in bleach works are visually 
driven by power. Thc^})|eces are carried under the needle 
by a large wheel, the periphery gf which contitins a numbeifc 
of proj('cting pins* that, engaging in the cloth, carry it 
along. 

There is also a Contrivance by wliich these jueces tp be 
sewn can be k('pt stretched, tliis takes the form of an ami 
with chj)s at the end, which hold^one end of the cloth^ while 
it is running througii^the machine. The clip arrangetnent is 
automatic, and just li^ffwe the t#id*passes under *thc deedle it 
is released, and the arm Hies back re^dy for the nest piece ; 
it is, hgj»/ever, not necessary to u^e this arm always. This 
machine gives a chain-stitch sufficient!;!)^ firn^ to resist a pull 
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in tip e direction of 'the lengtfci of the pieces, but giving readily 
to a pull at the end of the thread. The R^yer & Lincoln 
‘ machine, hn American invention, consists of a chain-stitch 
sewing machine mounted on the periphery o'f a large revolving 
wheel. ‘ This carries a number of pins, which, engaging in the 
cloth to be stitched, carry it under the needle of the machine.® 
Besides sewing the pieces together this machine is fitted with 
a pair of revolving cutters which trim the ends of the pieces 
as they pass through in a neat, clean manner. There is also 
an arrangement to mark the pieces as they are being stitched. 
What is important in sewing the ends of pieces together is 
t to get a firm uniform stitch that lies level with the cloths 
without any knots projecting, which would catch in the 
bleaching machinery during the processes of bleaching, and 
this might lead to much damage being done. Should it bo 
necessary to mark the pieces so that they can be recognised ‘ 
after bleaching, the best thing to use is j)rinters’ ink. Gas 
tar is also much used, and is very good for tlie x^^irpose. 
Coloured inks do not resist the bleaching sufficiently well 
to be- used satisfactorily. Vermilion and Indian rod are 
used for reds, yellow ochre is the fastest of the yellows, there 
^is no blue which will stand the process, and Guignet’s green 
is the only green that will at all resist the process, umber will 
*serve for brown. All these colours arc used with a printing 
ink vehicle. 

The next opejiation is a very important one, which cannot 
be tpo carefully carried out, that is : — » 

2. Singeing. — Foi- printing bleaches the cloths are singed. 
This has for its object the removal from the surface of the 
cloth the fine fibres with which it is covered, and which 
would, ‘if allowed to reAiaki, prevent the designs printed 
on from, coming out with sufficient clearness, giving them 
a blurreJ appearance, ^ngeing is done in varioeis ways, 
by passing the^ cloth over a red-hot copper plate, or over a 
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red“hot revolving (ropper cylinder, or through a coke flame, 
of through gas^flames. Plate singeing is the oldest of these 
methods and is still largely used. In this methdd a semi- * 
cylindifical coppei* plate is heated in a suitable furnace to 
a bright ]red heat, the cloths are rapidly j^assed over*it, awnd 
•the loo>se fibrCvS thereby btirnt off. One great trouble is to 
keep Ihe plate at one uniform heat over the whole of its sur- 
face r^some parts will get hotter than othe.rs, and it is only 
by careful attention to the firing of the furnace that this 
can bo obtained. To get over these difficulties Worral in- 
troduced a roller singeing machine in which the plate was 
replaced by a revolving^ copper roller, heated by a suitable t. 
furnace ; the roller can iJe kept at a more uniform tempera-* 
ture than the plate. The singe obtained by the plate and 
roller is good, the principal fault being that if the cloths 
happen to get pressed down too much on the hot plate the 
loose ends are not burnt off as they should be. With botli 
plat® and roller the cloths are singed only on one side, and 
if both sides require to be singed a second passage is neces- 
sary. Both systems still retain their hold as the principal 
metliods in use, notwithstanding the introduction of more 
modern methods. Singeing by passing the cloths over a row, 
of Bunsen burners is novf also universally used. This has the 
great advantage of being very cleanly, and of doing th# work, 
very effectually, nfiuch more thoroughly than any other 
method, which is due to the fact that whilq in the methods 
described above onlyHhc loose fibres on the surface arc bqrnt. 
off, with gas all the loose fibres are burnt off. This is brought 
about by the gas flame passing straight through the cloth. 

It is not necessary to describe the gas singeing macjiine in 
detail. Singeing mackiaes shouW be kept scrupiflously clean 
and free from fluff, which is liable to willect round tb^m, and 
very liaWc to liire. Most machii^BS are fitted wilii a flue 
having a powerful draught which carries off |his fluff, away 




i>ioaern gas singeing machine for cotton fabrics (Sir James Farmer, ICorton, & Co. L.td.) 
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from any source oftdanger. *A modem gas singeing machine 
i#Bho^ in Fi^. 4, 4a, 4b. 

. 3. Singeing Wash. — ^After being singed the cloths are run 
throu^ a washing machine to remove by water as much of 
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the loose charred fibres as possible. The constructicyi of a 

washing machine is well know». Tt consists dl a J’air of 
large wooden rollers set above a trough containing water and 
into wlii^i a constant stream of w^ter flows. In th® trough 
is also fixed another wooden roller and the pieces are passed 
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round this bottom roller and between tlie top rollers. The 
cloth is passed through and round the rollers several tiiies 
in a spiril form so that it passes through the water in the 
trough frequently, which is a great advantage, as the ivash is 
thMs much more effectual. The pressure between the two 
top rollers presses out any surplus water. The operation 
scarcely needs any further description. ^ 

4. Lime Boil. — After the cloth leaves the singeing or grey 
wash, as it is often called, it passes through the liming 
machine, which is made very similar to the washing machine. 
In this it passes through milk of lime, which should be made 
from freshly slaked lime. The latter may be prepared in a 
^pasty form in a stone cistern. Tlie lime used should be of 
good quality, free from stones, badly burnt pieces or any other 
insoluble material, so that when slaked it should give a fine 
smooth pasty mass. Lime should not be slaked too long* 
before using, as it absorbs carbonic acid from the atmosphere, 
whereby carbonate of lime is formed, and this is useless for 
liming cloth. The pasty slaked lime may be mixed with 
water to lEorm the milk of lime, and this can be run from the 
cistern in which it is prepared into the liming machine as it 
. is required ; the supply pipe should be run into the bottom 
of the trough of the liming machine, and not over the top, in 
which lattei®case it may ^plash on to the cloths and lead to 
overliming, which is not to be desired on account of its lia- 
bility to rot tli^. cloth. The amount of lihio used variCvS in 
different bleach works, and there Js mf rule on the subject ; 
about 5 lb. to 7 lb. of dry lime to 100 lb. of cloth may be 
taken as a fair quantity to use. The lime boil has for its 
object the removal or rather the saponification of the resinous 
and fittty matters preseht in the cloth, either naturally 
or which have been added in the process of weaving, or have 
got up^n the cloth acci(Jently during the processes of spin- 
ning and weaidng.^ With these bodies the lime forms insol- 
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uble lime soaps ; these remainnn tfie cloth, but in a form easily 
decomposable eihd removable by treatment with acids and 
washing. Soda or potash is not nearly so good for* this first 
boiling^as lime — ^for what reason is somewhat uncertain, but 
probably because they form with the grease in the cloths 
soluble soaps, which might float about the keir and accumu- 
late in* places where they are not required and thus lead to 
stains,^ whereas the insoluble lime soap remains where it was 
formed. The lime also seems to attack the natural colouring 
matter of the cotton, and although the colour of the limed 
cloth is darker than before boiling, yet the nature of the 
colour is so altered that it is more easily removed in the after 
processes. Besides these* changes the starchy matters put 
into the cloth in the sizing are dissolved away. Great care 
should be taken to see that the goods are evenly laid in the 
•keirs, not too tight, or the liquor will not penetrate properly ; 
and not too slack, or they will float about and get entangled 
and more or less damaged. Then again care should be 
taken, especially when using low-pressure keirs, to see that 
the supply of liquor does not get too low, in which case the 
goods in the upper part of the keir are liable to get dry and 
are tendered thereby. So long as the goods in the keirr are 
not allowed to get dry ifchere is no risk of damage. The 
inside of the keirs should be kepj well limed, •so thei^ the 
goods shall not come" in direct contact with the iron or metal 
of which the keii* is constructed, as this WQiuld very likely 
produce stains which* arc by no means easy to remove. 
It is usual, and it is a good plan with almovst all kinds of 
keirs, to piit a number of large pebbles or small stones at 
the bottom of the keir, which serves to make a false bottom 
on which the goods rest and through which the liquoi^'pene- 
trates and flows away. Before use, the stones should be 

f \ * JL<f 

well wash<j^ to free them from dirt ^nd grit. The lime boil 
is carried out in what are called “ keirs.^' Many forms of 
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keif s have been devised, but the one iif most general use is 
that known as the '"injector kcir,” of which drawmgs%re 
given in 3Figs. 5, 6 . 7, and 7a, of modern forms made by Messrs. 
Sir J. Farmer, Norton & Co., of Manchester. Injector kiers 
ale made to work cither under a pressure of 40 Jb. to 50 lb. 
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of sUam per scpiarc iiicii, wlien they are called high-pressure 
keirs,*or al a pressure ot 11/ lb. to 2^) ib., when they are called 
low-pressure keirs. «The one shown in the drawing is in- 
tended or low-pressure .keirs. The principle of cimstruction 
is the same in all, the details varying somewhat with dif- 
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ferent makers. Inj#cffor keirs consist of i hollow, uprijght 
iroli cylinder m'ade of plates riveted together ; the top is 
masde to lift off, but can be fastened down tightly fey means 
of bolt? and nutst as shown in the drawing. From the 
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bottom, and placed centrally, rises* a pipe, kno^vn us the 
puffer pipe ; this terminates at the top in a rose arrangement. 
The lower^end ot the pipe is perforated. A jet of ^team is 
sent in at the bottom of this pipe, and by its foyce’any liquor 
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at the bottom of the keir is forced up puffer pipe and .dis- 
tributed in a spray over any goods which ma^ be in the kto. 
The liqudr ultimately finds its way to the bottom of the keir 
ready to be blown up again. This circulation of the liquor 
caffi bfe maintained for any length of time and through its 
agency every part of the goods gets thorough and effectusd 
treatment. * 



Fia. 7.“ -High-presanro kiera with multitubular heaters. 

(Sir James Farmer, Norton & Co., Ltd.) 

0 

, The length of the boil dcjiends upon the keirs ; with the 
open Imir about ten hours arc usually given, with injector 
keirs, working at a pressure of 40 lb. to 50 lb., six to seven 
hoursiare given. 

5. ^Lim6 or Grey Sciur^— After »tbie lime boil, the next 
operation is that of the lime sour or grey sour as it is often 
called <to distinguish it ^ from a subsequent souring. The 
souring is do^e in^a machine constructed in the same way 
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Fig. 7a. — SectioM of high-preasurt* kier ivith multitubular licaterva. 

(Sir James Farmer, Norton & Co., J..td.) > 


as a washing machine ; the trough of the machine is filled 
with hyir^hloric'acid at 2"" Tw., specific gravity l-01(y,*which 
is kept ready prepared in a stone cistern and ^un into the 
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machine as requited (it is not advisilfle Jbo use acid stronger 
than this). After passing through the sout the goods are 
piled in d heap on the stillage for a few hours. The acid at- 
tacks the lime soap which was formed during the lime boil, 
daconfposes it and dissolves out the lime with the formation 
of calcium chloride, while the fat of the soap is liberated, tha 
former is washed away in the subsequent washing, wBile the 
latter remains to a large extent on the goods, and is removed 
by the lye boil that follows. Sulpliuric acid is not so satis 
factory to use for the lime sour as hydrochloric acid, because 
it forms insoluble sulphate of calcium with the lime which 
is difficult to entirely remove from the goods, whereas calcium 
* chloride is very soluble and is entirely eliminated from the 
goods by the washing that follows. It is advisable to keep 
the acid at a uniform strength in the macliine. The Twaddell 
is here of no use as an indicator of the actual strength, bc-^ 
cause, while the lime which the acid dissolves neutralises 
and it^duces the strength of the acid, it actually raises the 
Twaddell, under which circumstance the only safe method is 
a chemical titration test. 

After the souring it is often the custom to pile the goods 
on to a wooden stillage, but the goods should not be left 
too long so piled up for they may become dry, either entirely 
or incparts.^ In any case, as the goods dry the acid becdmes 
concentrated and attacks them and makes them tender, 
which is not gt all desirable. Therefore^ if it is not con- 
v^ient to 'proceed with them for some time after souring, 
they should be moistened with water from time to time, 
but it is best to wash them off at once, whereby they are 
made^ ready for the next operation. * 

6.«Lye*Boil . — This i^f, p3rhap8, the most important opera- 
tion in the whole process of bleaching, especially if the cloths 
are going to be printed, in the so-called niadder ^style with 
alizarin ooloxJifSf or otherwise stains .are liable to occur in the 
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final stage, and it is irfira sometimes difficult^to put the blame 
foi^these upon tlie right shoulders. In principle the lye boil 
is simple, consisting in boiling the goods with a solution of 
soda ash or caustic* soda. The quantity of ash used varies 
in difforen|i works, as might naturally be expected ; frofti 110 
lb. to 200 lb. of ash to 10,000 lb. of cloth is a fair proportion 
to use. The length of boil averages about four hours, 
certainly not less than three should be given, and it is not 
necessary to give more than five hours in either ordinary 
keirs, with central puffer pipe, or in injector keirs. Care 
should be takem to see that the goods arc well packed into 
the keirs, not too tightly or the lye will fail to penetrate 
equally all through, and tins is important if a uniform bleach 
is desired ; neither should they be too loose, or they will float 
about and get torn. It is not necessary to be particukir 
*about the quantity of water used, except that it must be 
sufficient to keep the goods well covered, and still have enough* 
to keep the circulation energetic. When the water k not 
sufficient in amount the goods get somewhat dry ; there is 
then a, liability to tendering, but with [)leiity of water there 
is no fear of any damage being done during a boil with alkali. 
►Some works iis(^ caustic soda instead of soda ash, in W'bicli 
case less is required, from# 120 lb. to 150 Ib. to 10,000 lb. of 
clotl*, otherwise no alteration is made in the mod# of belling. 

This lye boil cleafs away the fatty and waxy matter left 
in the goods after*the lime sour, and thus ])rqj)ares the way 
for the next boil. There is no advantage in using caustic 
soda in tliis preliminary boil, soda ash being just as effective 
and cheaper. 

• • t 

7. Rosin Boil. — Following the lye boil is the rosii| boil 
which consists in b()ilii#g»the gocils ^n a rosin soap Ibjuor. 
This is made as follows. A soda ash liquor of about 15° to 
20° Tw. is^irepared, and into this is ^ihrown rosin, broken up 
into small pieces. The whole is boiled ug until the rosin is 
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dissolved, and tlien as much more is added in small quan- 
tities as the alkali will dissolve. The soda liquor should mot 
' be much weaker than 20° Tw., it will then be heavier than 
the rosin which will float on the top ; it ds found to dissolve 
quicker and better than when the liquor is weak, in which 
case the rosin would sink to the bottom of the boiler and 
would there melt into a single mass difficult to dissolve. 
The rosin soap liquor when made is ready to be used. The 
proportions of rosin and alkali used in the boil vary in differ- 
ent works, but, as a rule, the quantities for 10,000 lb. of goods 
are 430 lb. of 58 per cent, soda ash, 180 lb. of rosin, and 80 lb. 
of 70 per cent, caustic soda. Too much rosin should be 
^ avoided, as it is found that with an excess the whites obtained 
arc not nearly so good as when the right quantity is used ; 
on the other hand, too little acts much in the same way. It 
may be taken that from 1| to If per cent, of the weight of 
the goods is about the right proportion ; 1 per cent, bf^ing 
too little, and 2 per cent, too much. The quantity of soda 
used should be rather more than twice that of the rosin, from 
3-J to 4 per cent. 'I'he hmgth of boil is usually about twedve 
hours in a low-pressure keir ; in a high-pressure keir about 
seven hours is sufficient. What the special function of the 
rosin is in this boil is not definitely known ; but experience, 
both on a krge and small scale, proves that it is essential to 
obtaining a good white for alizarin piinting ; without it, 
when the good^s are dyed with alizarin after the mordants 
hs've been print('d on, they frequently take a brown stain — 
with the rosin this newer or ])ut rarely hap])ens. 

8. Wash. “ The goods must be washed after the lye boils, 
and if is important that tliis be done in as thorough a manner 
as possible. With the olject of ^f*complishing this most 
thoroughly many walking machines have been invented, the 
main i.:lea in all being tp bring every part tf the goods into 
contact with ^s miich water as possible. A washing machine, 
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excellent in every roep^ct, is shown in Fig. 8. It is mad^ by 
Sil» James Farnfer, Norton & Co., Ltd., of Manchester. 

, 9. Chemicking. — This is the actual bleaching operation, 
familiarly known as '' chemicking,” that is, the treatment of 
the goods^with bleaching powder. The previous operatictis 
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have resulted in o})taininj^ a cloth free from gn^ase, natural 

or acquired, starch andiit)m othef iiApuritics, but it still has 

a slight brownish colour. This has to bfe removed before the 
# • * 
goods cany3e considered a good whii^, which it is the ^im of 

every bleacher they shoukl be. To get rid^of tliis colour they 
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arc, subjected to some final operations, 4;he first of which is 
now to be considered. The chemicking consists in running 
the goods through a weak solution of bleaching powder 

(chloride of lime), piling the goods up into heaps, and allow- 

< 

them to lie overnight, the next day they are finished. 
As the cloth has received, or ought to have received, a 
thorough bottoming, only a weak bath of cliemick is re- 
quired, about 1 ° to 1° Tw. (sj). gr. 1-005 to 1-010) quite 
sufficient. The solution is prepared in a stone cistern. 
Tliere is very little difficulty in making it, the only precaution 
necessary is to have the solution quite clear -and free from 
undissolved j)articles, for if these got upon the cloth they 
will eith<u‘ lead to the production of minute holes, or they 
may overbleaeli the fibre, which in such case will have the 
j)bwer of attracting (excess of colour in any subsequent 
dyeing })rocess and tlius lead to stains, the origin of which* 
may not be readily detected at the first sight. It is best, 
therefoi’e, either to allow the solution to settle in the o’stern 
till quite clear, which is tJu^ sim])lest way, or to filter through 
cloth. The chemicking is best done cold and with weak 
solution, at Tw. (sp. gr. 1-005) rather than I"" IV. (sp. 
gr. *1-010). Warming the licpior increases the rapidity of the 
bleaching action (it is found t^iat the rate of bleaching is 
abou*t doubl'd for 7-5^' (J. rise in temperature), but there is 
a risk of over-chloriiig, wluT(d)y oxycelfulose is foriiK'd ; this 
must be avoickxl as far as |)ossibh*, beeaui^V'. the fibre is then 
tendered, moreover such ovei-chlored cloth has an affinity 
for Inisic colouring matters that is not at all desirable, as it 
leasts to the production of stains and patches in the dyeing 
operations. It is preferable, when a single chemicking does 
not bleach the cloth sufficiently arfd»give a white, to run the 
cloth twice through Vi weak liquor rather than once through 
a stroSig liquor. Although the chemicking is followed by a 
sour, whichv act^ing on the bleaching powder, liberates 
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chlorine that bleacher 'the falJric, yet the gfeatest proportion 
of the bleaching effect is brought about while the pieces are 
being piled up into heaps between the cheniicking and the 
sour. In this state they should be left for some hours, 
covered o^er with a damp sheet, care being taken thalb th«y 
are not left piled so long as to become dry, as in this event 
there is a great risk (jf tendering the cloth or fabric ; it is, 
therefgre, a good plan to moisten them with a little water 
from time to time. I'hey should not be tightly piled up, 
but be as loose as ])ossible, so that th(^ air can g(^t to them, 
as it is the carbonic acid and other acid vapours in the air 
that by acting on th(‘ chemick causes slow liberation of 
chlorine, wliich (dh^cts tlu; bleaching of the goods. * 

Instead of bleaching powder, solutions of sodium hypo- 
chlorite are frequently used for bleaching. Also, bleach 
* liquors pre})ared by directly bubbling chlorine gas in solu- 
tiows of sodium carbonate or caustic soda, are sometimes used. 
These solutions have the advantage of Ixdng more conven- 
ient to handle than bleaching powder, and, moreover, being 
free from suspended solids, there is no possibility of uireven 
or spotty bleaching. 

For cotton bleaching, ex(xq)t under special circumstances, i 
as in hosiery, peroxides sndj as hydrogtai [)eroxide or sodium 
peroxide are not largely used, 

10. White Sour. * After chemicking the goo( 

for which purposO either hydrochloric acid o.^ sulphuric acid 

• • 

may be used. Hyditx;hloric acid ]X)ssesses the advantiigc^ * 
of forming a more soluble salt of lime (calciuni chloride) than 
does sulphuric acid (calcium sulf)hate), and it has a grejater 
solvent action upon any traces of iron and other mlitallic 
oxide stains which nuFv^*be ])resfnt*in the goods. (![n the 
other hand, it is less pleasant to work with on account of 

^ t • 

its fumin |5 jiroperties. The souring is done by passing the 
goods through an acid liquor at 2 " Tw, |ind jiiling for two 
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or l^hree hours, after which it i^washeci. • This final washing 
must be thorough, so that all traces of acid and chemick 
are washed out, otherwise there is a tendency for the goods 
to apquire a yellowish coloration. So far the routine has 
b^e^n described of the so-called madder bleach,^ the most 
perfect kind of bleach applied to cotton cloths. Beside^ 
this two (')ther kinds of bleach are distinguished in the trade. 
Turkey red and market bleach. The former is used when 
the cloth or yarn is to be dyeci plain or self-coloured with 
delicate shades with alizarin ; the latter is used for cloth 
sold in the white. As the operations involved in producing 
these are identical in their metliod of manipulation to those 
^ already described, it will only be necessary to give an out- 
line of the process for each one. 

Turkey Red Bleach. — (l) Rinse tlirough wat('r into a keir 
and boil for two hours. (2) Lime boil for three to four hours. 
The amount of lime r(Kpiired is rathei* less than what is used 
with the madder bleacii, from 2.| lb. to .‘1 lb. lime to Kich I 
cwt. of g()ods being quite sufficient. (»1) Souring as in the 
madder bleach. (4) Lye boil, using about 100 lb. caustic 
soda to a ton of goods, and giving ten hours’ boil. (5) Second 
% lye boil, using about r»0 lb. soda ash to a ton of goods, after 
which the goods are well wasluyl/ (b) Chemicking as with 
' the rrtadder^bleacdi. (7) Souring as with the madder bleach, 
then washing well. This represents an average j)rocess, but 
almost every bleacher has his own metho“ds, differing from 
• tlA^ above in some of the details and this applies to all bleach - 
ing processes. Ji is obvious that the details may be varied 
to a^ great extent without changing the principles on which 
the plocess depends. ^ , 

Market' Bleach. — Here hll that 5:s*;necessary is to get the 
cloth of a sufficient degree of whiteness to nlcase th^ eye of 
the ctfistoiper. Market ^bleachers have, howeveif to deal 
with a wider langq of goods than is "dealt with in the former 
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kinds of bleaches, €r(Tm very fine mnslirife to very heavy 
sheetings. Now it is obvious from a merely mechanical 
point of view, that the former could not stand asT rough a • 
process as the lat&er, therefore there must be some differ- 
ences in t|je details of muslin bleaching and sheeting Ifleaoh- 
ing. Then, again, with goods sold in the white, it is 
customary to weave coloured headings or markings, and as 
these have to be presc^rved, to do so will cause some slight 
alteration of the details of the bleach with this object. On 
all these points it is difficult to lay down general rules "be- 
cause of the very varying feature of the conditions which are 
met witli by the market bleacher. The rosin boil may be % 
omitted, only two lye boils being required, and these nee( 
not be so long or of such a searching character as the corre 
sponding boils of the madder bleach. Outlines of two • 
three s\ich processes, which are now in use in bleachworks 
will* sei ve to show the general routine of a market bleacli 
The •[iroportions given aj*e calculattnl for 10,000 Jb. o 
goods. 

(1) Lime boil, 500 lb. of lime, boil twelve hours. * (2) Gre;; 
sour, hydrochloric acid of 2"^ Tw., specific gravity 1*010 ; wasl 
well. (:i) Lye boil, 100 lb. caustic soda, 70 per cent. g«:)lid 
boil ten to twelve hours ;«wash. (4) Second lye boil, 100 lb. 

58 per cent, soda ash, boil twelve hours, (i) Cluirnick 
bleaching powder liquor at 1"^ Tw. (sp. gr. 1*005), boil fo] 
three hours ; wash. (0) White sour, sulphuriq acid at 2 ^ Tw. 
specific gravity 1*010^, wash well. The length of boil witl 
the lime and lyes depends upon the quality of the "goods 
heavy goods require from two to three hours longer thar 
light goods, such as cambrics, the time given abovetbein^ 
that for heavy goods, sJufetings, ^c.* Another procest?is the 
following. (1) Lime boil, 480 lb. lim^, boil for ten hours 
(2) Grey |sour, hydrochloric acid at 2® Tw. (sp. gr."4*010) 
wash. (3) Lye boil, 300 lb. soda ash, 58 per»cent. ; 50 lb 
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caustic soda, 70' per cent., and 30 FI:).| soft soap, boil ten 
hours ; wash. (4) Chemick as above. (5/ White sour as 
' above ; Vash well. A smaller quantity of lime is used here, 
but the lye boil is a stronger one. This/process gives good 
results. Some bleachers do not use lime in their market 
bleaches, but give two lye boils. 

(1) Lye boil, using 140 lb. caustic soda, of 70 per cent., 
boil ten hours ; wash well. (2) Second lye boil, 120 lb. soda 
ash, 58 per cent., boil ten hours ; wash. (3) Chemick as 
above. (4) White sour as above ; wash well. Light fabrics, 
such as laces, lace curtains, muslins, etc., cannot stand the 
strain of the continuous process, and they are, therefore, 
* subjected to a different bleaching ])rocess, which varies 
much at different bleachworks. One method is to lime by 
steci)ing for an hour in a weak lime liquor, using about 2 lb. 
of lime to 100 lb. of goods ; they are then boiled in the keir 
lor eight hours, after which they are washed. This washing 
is (lone in what are called dash wheels, large hollow wjiieels, 
the interior of each being divided into four compartments. 
Intor these the goods are jmt, and the wheel is caused to re* 
volve, while at the same time a current of water flows with 
, som/e force into the interior of the wheel and washes the 
goods. The dash wheels do their i-vork well, and the action 
beingt;gentlj) the finest fabrics can be washed without *f ear 
of any damage. It is neces.sary that the speed at which they 
are driven shqgld be such that as the wheel revolves the 
« gci^ods are thrown fi’om side to side of each compartment ; if 
the speed be too slow they will simply slide down, and then 
the;^ do not get proj)erly washed ; on the other hand, if the 
speedivbc too great then centrifugal action comes into play 
and the gdods remain ili ai stationary position in the wheels 
with the same result. ‘ As to the amount of washijig, it should 
be as before. After this ^washing they are boiled again in the 
keir with sod<‘i ash, using about 8 lb. ash for 100 lb. goods, 
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and giving seven ho^irff’ boil, whicTi, after w Ashing, is followed 
by a second boil with 5 lb. ash and 4 lb. soft soap for each 
lOP lb. of goods, giving eight hours’ boil. They* are then • 
washed and entered into the chemick. The chemicking is 
done in stone cisterns, which are fitted with false bcfbtonis, 
on which the goods can rest, and whicli allow any insoluble 
particles of bleaching powder to settle out and prevent them 
from fitting on the goods. The liquoi* is used at the strength 
of about Tw. (sp. gr. 1*0025), and the goods are allowed to 
steep about two hours ; they are tluui placed in a hydro-ex- 
tractor, and the surplus chemick is whizzed out, after which 
tht^y are steeped in sour of hydrciehloric acid at 1 " ^Vw., kej 3 t 
ill a stone cistern, the goods being allowed to steep for two* 
hours. Next tliey are waslied, w'ell whizzed, passed through 
a blueing water, whizzed again, and dricid. I’he remarks 
made when dc'scribiiig similar operations of the madder 
bleach as to the action, t(\sting, etc., of tlie cliemicals, are 
ecpiajly applicable lu‘r(‘. • 

Anotlau* method of bleaching fine- fabrics is showm in out- 
line in the following sclumie. (I) Wash ; boil in*wattti' for 
two hours. (2) Boil in soda for five hours, using SO lb. 58 
per cent, soda ash, and .‘10 lb. soft soa]) for 1000 lb. of gpods. 
(.* 1 ) Second soda boll, use#from 40 lb. to 50 lb. soda ash, and 
15 fb. to 20 lb. soft soap, boil four hours ; aft#r cack soda 
boil the goods should be washed. (4) Chemick, using bleach- 
ing powder liquoi* at -V' Tw., specific gravity l*bd25, allowing 
them to steep for tw(j»hours, then wash and whiz.* (5) Wlkte 
sour, using hydrochloric acid at 2 *^ Tw. specific g*ravity, 
st(jeping two hours ; wash. A further extension of the same 
process is sometimes ^iven for the best goods, whicb con- 
sists, after the above, wngiving .'•(f))PA third soda*boiAj using 
25 lb. to ‘10 lb. soda ash and 15 lb. to iO lb. soft soap, giving 
boil one iiour ; wash. (7) Chemiejv as before. ( 8 )* 4 i 50 ur as 
before, after which the goods are well washed. 
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jVithin recent years, the use of enzymes in the treatment 
of fabrics has been continuously improved, so that to-day 
huge quantities of diastase are employed for removing 
starchy impurities from fabrics where it ‘Is undesirable that 
ttey should undergo the normal processes of blef^ching and 
scouring. 

Such products are usually prepared by fermentation of 
barley or rice and contain an enzyme known as ^iastase 
which has the property of rapidly liquefying starch. Many 
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such preparations are on the market a*nd they are usually 
of a reliable quality. They are usually employed after the 
operation of singeing. The singed fabric is run through a 
bath containing about 1 lb. of diastase in 40 gallons of water, 
and^is then allowed to steep overnight. Subsequently the 
fabric*' is then thoroughly washed, whereby liquefied starch 
and o\}her* loosened imfpuf-ities are «*emoved, so that the 
fabric may then be lightly scoured or bleached and is thus 
ready fbr dyeing or othei; treatment. Diastase pr€^)arations 
have no deleteriou^ action on cotton whatever. 
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A further improvement* in the bleahhing of fal^rics 
deserves mention. It will be readily seen that when fabrics 
are bleached and subjected to keir boiling in rdpe form, ** 
there is the possibility that permanent creases or derange- 
ment of ^the woven yarn may arise. Such creases may 
persist even after subsequent d 3 ^eing. For this reason, 
keirs have been devised in which fabrics may be bleached 
in opeq width. The Jackson keir is of this type and is shown 
in Fig. 9. 

In the Jackson keir, the fabric is automatically wound, 
in either direction, from one roller to another under tension 
and in open width, while the liot caustic liquors are circu- 
lated tJirough the fabric.* The treatment of the fabric is* 
thus very effective and the results are excellent. By this 
method, keiring may be accomplished at ordinary or m- 
c reased p ressures . 

Yarn Bleaching. — Yarn is supplied to the bleacher in two 
form* : (1) war[)s in which the hmgth of the threads may 
vary from as little as 50 to as much as 5000 yards ; tliese can 
be dealt with in much the same manner as a piece of oloth, 
that is, a continuous system can be adopted ; (2) hanks, 

whi(;h are too well known to require description. Often ^ 
yarn is bleached in the forpi of cops, though the results of 
copTbleachiiig are not so satisfactory. 

Warp Bleaching.— The warp, if very long, is doubled two, 
three, or four tinles upon^itself, so as to reduce its length. 
Care should be taken^that the ends of the warp are tied to- 
gether to prevent any chance of entangling, which would 
ver^^ likely happeja if the ends were left loose to float about. 
As a rule, warps are npt limed, but the adoption of liming 
would assist the blcacharfg. In duthne warp bleachii% con- 
sists of^thc following operations : (1) Lye boil, using 30 lb. 
caustic s(jda, 70 per cent., and 50 lb. soda ash, 58 pef cent., 
giving six hours’ boil, and washing. (2) gweeting, boil with 
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30 lb. soda ash, ^8 per cent., for two Ivourw* (3) Washing, 
(4) Chemickiiig, bleaching powder liquor at Tw., washing. 

' (5) Sour,* sulphuric acid at 2° Tw., washing well. (6)‘ Hydro 
extracting and drying. About 2000 to 3(?00 lb. of warps are 
usfcualiy treated at one time. The machinery used may be the 
same as that used in the cloth bleach, and each operation 
may be conducted in the same manner. In some warp fcleach- 
works, while the keirs ar(‘ made in the same wav, the other 
machines are made differently. The chemickiiig and sour- 
ing* is done in strong cisterns provided with a false bottom ; 
in these the warps are allowed to remain for about two hours. 
A more complicated form of chemicking cistern is also in use. 
*''l’'his is made of stone, and is provided with a false bottom. 
Above is a tank or sieve, as it is calleHl, having a perforated 
lK)ttom through which the liquor Hows on the warp in the 
cistern below. UruUn’ tlu^ chemicking cistern is a tank into* 
whi(^h tlu' li(|uor Hows, and from which it is pumped up into 
the sk'V(^ above. A circulation of liquor is thus kept up 
during tlic^ whole of the operation. Owing to the action of 
the chemick or acid on the metal work of the pump there is 
great wc^ar and tc^ar of tlic^ latter, nc^cessitating frcnpient re- 
^ pairs. This is a defect in this form of chemicking machine. 
For drying the warj)s a hydro-exU*actor is first used to gc't 
the s 4 U’pluseli([uor from the goods. This machine is Viow 
well known, and is in use in every blejtchworks, where it is 
familiarly kno^n as tlu^ “ whiz,” and the c^pcu’ation is gener- 
ality called Vliizzing. Hydro-extractons are described under 
the head of Dycang Machinery.” The actual drying of the 
war^>s is done over the “ tins ’’ as they are called. These are 
a nuu^ber of large cylinders measuring about 20 inches in 
diameler and about — for wtirp dryin^f — 5 feet long. Usually 
they are arranged vertically in two tiers, each tier consisting 
of abo»t; five cylinders, ijot arranged directly one ^,bove an- 
other but in {^zig zag manner, the centres of the first, third, 
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and fifth being ^in olie*line, afid the centred of the others in 
another line. The cylinders are made to revolve bv suitable 
driving mechanism, and into them is sent steam at about 5 lb. 
to 10 lb. pressure, Which heats up the cylinders, whereby the 
warp passing over them is dried. This drying may be partial 
or complete, being regulated by the speed at which the warps 
pass over the cylinders and by the quantity of steam passed 
into the same. The quicker the speed and the smaller the 
amount of steam, the less the warps are dried ; while, on the 
other hand, the slower the speed and the larger the amount 
and greater the pressure of the steam, the quicker and more 
thoroughly arc the warps dried. As there is a great deal of 
water formed in the cylinders by the condensation of the" 
steam, means are always 2 )rovided for carrying off this water, 
as its retention in the cylinders often knids to serious results 
and damage to the machine. 

‘Hank Bleaching. — So far as the chemical part of han£ 
bleacfiiing is concerned it does not differ from that of* warp 
bleaching ; the same operations and proportions of (*,h(miicals 
may be used and in the same order, hut tlu^re is some (Mffer- 
ence in the machinery which is us(‘d. The hanks may be 
mani]3ulated in two ways : they may be eithri’ ke])t in separ- 
ate hanks, which is the «K;thod mostly in vogue in modern 
bleach-houses, or they may be linked together ir^the f«rm of 
a chain. In the latter case the o])erations and the machinery 
may be the same* as used^in the madder bleach, with a few 
unimportant minor flifferences. In the final washing ^jlie 
bumjang machine is used, which consists (^f two wooden 
bowls set over a wooden trough containing the wash waters. 
The toj) bowl is covere4 with a thick layer of ro])e and merely 
rests on the bottom bowMy its oSvnVeight, and is driven by 
frictio^ from the latter. The chain of hanks passing through 
between |bhe two bowls has the suv])lus liquor squect.ed out 
of it, and as there is considerable increj^se ii>thc thickness 
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at the points of Knkage between the haiks, when these pass 
through the bowls they lift up the top bowl, which, when the 

* thick plfitces have passed through, falls down with a sudden 
bump upon the thin places, and this buniping drives out all 
the silrplus liquor and drives the liquor itself into the very 
centre of the hanks, which is sometimes an advantage. In 
modern bleach -houses the chain form is giving place* to the 
method of bleaching separate hanks, partly because so 
many improvements have been made in the hank-bleaching 
machinery of late years, which enables bleachers to handle 
the yarn in the form of separate hanks better than they 
could do formerly ; and as bleaching in separate hanks 

* means that the cotton is kept in a more open form, and is 
thus more easily penetrated by the various liquors which are 
uced, it follows that the bleach will bo better and more 
thorough, which is what the bleacher aims at. At the same * 
fime weaker liquors or, what is the same thing, less material 
can b(*. used, which means a saving in the cost of the process. 
For bleaching yarn in the hank the following process may be 
followed with good results. (1) Lye boil, using 1000 lb. 
yarn, 40 lb. caustic soda of 70 per cent., and 50 lb. of soda 

, ash Df 58 per cent., giving five to six hours’ boil at low 
pressure. (2) Wash through washing machine. (3) Second 
lye b<jil, using 40 lb. soda ash of 58 j)er cent., and giving 
two to three hours’ boil, wash again 'through a washing 
machine. (4) £!Iiemick as in wurp bleaclAiig. (5) Sour as 
in^jvarp bleaching, (fi) Wash well. (C) Hydro-extract and 
dry. Sometimes, if the yarn is to be sold in thread form, 
before the last operation it 2 )asses through another, viz, 
treating with soap and blue liquors, which will be dealt with 
presently. * The lye boil^» a^e done in Iho ordinary keirs, and 
do not call for further«notice, except that in filling the goods 
into the keirs care shoujd be taken that while sij|fficiently 
loose to permit of jbhe alkaline liquors penetrating through 
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the hanks properly ,%y^fc they •should be so packed that they 
will not float about and thus become entangled and damaged. 
Thp washing is nowadays done in a special form of washing ’ 
machine, designed *to wash the hanks quickly and well with 
as little expenditure of labour and washing liquor as pdssibJe. 
There are now several makes of these washing machines on 
the market, most of them do their work well, and it is diffi- 
cult to^say which is the best. Some machines are made to 
wash only one bundle at once, while others will do several 
bundles. Generally the principle on which they are con- 
structed is the same in all, a trough containing the soda ash 
liquor, over which is suspended a revolving reel or bobbin, 
usually made of w'ood or* enamelled iron, the bobbin being** 
polygonal in form so that it will overcome readily any resis- 
tance the yarn may offer and carry the hank round as it r«- 
*volves. The hank dips into the wash liquor in the trough, 
and as it is drawn through by the revolution of the bobbin 
it is washed very effectually. The moving of the hank opens 
out the threads, and thus the wash liquor thoroughly pene- 
trates to every part of the hank, so that a few minutes’*, run 
through this machine thoroughly washes the yarn. A con- 
stant stream of clean water is ])assed through the trough. • 
This machine may also l^e ^iised for soaping and sizing the 
hanBs if required. By extending tht* trougli in ii. horiiiontal , 
direction, and increasing the number of reels or bobbins, the 
quantity of matewal that can be washed at one time can be 
extetided, although n©t to an indefinite extcuit. *The woitk- 
man can start at one end of the machine and fill all the 
bobbins with yarn ; by the time he has finished this the first 
bobbinful will have been washed sufficiently and ctii be 
taken off and replaced •A^ith anotPliei* quantity of’yarft, and 
thus one by one the bobbins may be ^emptied and refilled, 
which me|ins thal:. a considerable aivount of materiartjan be 
got through in the course of a day. To avoid^he labour of 
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waJJ^ing to and iro to fill and refill tlfe bobbins, washing 
machines are constructed in which the trough is made in a 
circular form. The bobbins are placed at the ends of radial 
arms wdiich are caused to revolve round orver the trough, the 
vlf^rkman is stationed constantly at one part of ^-he circle, 
and as the arms pass liim in their motion round the trough 
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he takers off tlie wasluMl hanks and puts on Die unwashed 
hank4. \ly litis machine he is saved a very considerable 
amount of labour, and is to dA his work in a more con- 
venient manner. Thh yarn is well waslied in such a machine. 
The trbugli may be entiie or it may be divided intoja number 
of compartments, jach of which may contain a different kind 
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of wash liquor if ne<iegiSary. Of course, it goes almost with- 
out saying that in all these machines the liquors in thgm may 
be heatecl up by mc^ans of steam ]upes if required. The chem> 
i eking and souring of the hanks does not call for special 
mention, l^eyond the fact that these operations are done ki 
the same manner as warp bleaching. In Fig. 10 is shown 
Mather & Platt’s yarn- bleaching keir, which is designed to 
bleach cotton yarn, either in hanks or in the warp forms, 
witliout removing it from the vessel into which it is first 
})laced. The process is as follows : The hot alkali solution 
is circulated by means of a distributing pipe through the 
action of an injector or centrifugal j)umj) to scour the yarn ; 
then water is circulated b5^ means of a centrifugal pum]) for * 
washing. The chemi(?k ami sour liquors are circulated also 
by means of pum})S, so that without tfie slightest distiirbanct’! 
•to the yarn it is quickly and (‘conomically bleached. 

Sfain^i and Dafnage.'-i to Blntched (loodj ^, — Some of the 
staiiihw in bk'ached goods whi(^h are met are beyond the 
control of the bleacher to avoid, while others arc due to 
\arious defects in the process. Now the subject of stains 
can only be dealt with in a very general way, beca use of the 
varying manner in which they arise. The recognition of the 
])articular way in which tl^* stains havi' been formed is some- 
tinieS dilikmlt to discover. First-, there ai-(' kon stains, 
which are tlu^ most Common kind of stains that a bleacher 
is troubled with. •'Idu'se generally make theiivi})pearance in 
the foi*m of r('d s[)ots» of greater or less t^xtemt. * As a rute 
they are not visible before' the pieces are fully bleached. 
Their origin is varied. Some'times they arise from ^the 
machinery ; if the*keirs are not kept'thoro uglily whitewtshed 
out, there is a great liability to ptodnee' iron stains, livery 
other machine which is used in tlie pr(^(\ss is made of iron, 
and sIkhiI^I be ke*pt frc'c from rust, pr the chances or*stains 
are considerably increased. The w^ater used in^he bleaching 

4 
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miyst be free from iron. A small traeet will not make much 
differei?ce, but some waters contain a great deal of iron, so 
' much so that they are absolutely unusable for bleaching 
purposes. Iron stains are often due to a very curious cause : 
tlie dropping of the oil used in the spinning or weaving ma- 
chinery on to the cotton during the process of manufacture. 
This oil is often charged with iron derived from the wear and 
tear of the machinery, and which often gets fixed in the form 
of red spots of oxide on the fibre. Iron stains can usually 
be removed by treatment with oxalic acid. Oil stains are 
also common. These take the form of bright yellow stains 
in various shapes, sometimes extending along the piece in 
streaks, at other times in patches in various places about the 
piece. Generally these oil stains do not make their appear- 
ance as soon as the piece is bleached, and often the bleacher 
sends out his goods quite white and apparently all right, 
and yet soon afterwards comes a complaint that the goods 
are stained yellow. One cause of these yellow oil stains can 
be traced to the use of paraffin wax in the sizing of the warps. 
In this case the stains are more or less streaky in form, and 
extend along the length of the piece. They are due to the 
fact that paraffin wax is not saponifiable by the action of 
the alkalis used in the process,r and is therefore not ex- 
tracted. When the goods are chemicked the chlorine acts 
upon the paraffin and forms chlorine compounds, which are 
acted upon by light, and turn yellow by exposure to that 
agent and to the atmosphere. Parafan, when used for the 
sizing of warps, may sometimes be completely extracted 
from the fabric, but this depends upon the proportion of 
tallo-y or other fat which is used in the composition of the 
sizing grease. If the pardffin is oiily present in small quan- 
tities, and the grease well mixed, then it may be possible to 
extract all the paraffin out of the fabric during the bleaching 
process, but if the paraffin is in large proportion, or the grease 
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not well mixed, it is^carcely J)ossible to extract it all out^and 

stains must be the result. These stains can hardly be 
* • • 
considered the fault of the bleacher, but are due to the 

manufacturer of the cloth using cheap sizing compositions on 

his warpi* There are no means which can be adopted before 

bleaching to ascertain whether paraffin exists in the cloth. 

If found to be present, the remedy which is the easiest prac- 

ticallyjs to saturate the clotli with a little olive oil, or better, 

pal(^ oleic acid. Allow the fatty matter to soak well in,jand 

tlieii boil the goods in a little caustic soda. Another cause of 

oil stains is the use of mineral oils in the lubrication of 

cotton machinery. These mineral oils i)artake of the nature 
* • • 
of paraffin in their proj)erties, and, then^fore, they are un- 

s.apouifiable by the action of alkalis. Like paraffin wax, 

th(\y resist the bleaching process, and mu(*h in tlie saihe 

manner produce stains. Oil stains show themselves in 

various forms — sometimes as sj)ots. These may be due to 

the gfj)lashing of oil from the spindles during the process of 

spinning, or they may be in patches of a comparatr^ely large 

size over the pieces. • 

These are perhaps due to the oil dropping on to the piece 

during the process of weaving when in tlic loom. The oils 

used for the lubrication (ff sipiniiing and weaving machinery 

should contain a fair j)rof)ortion of some fatty •oil, sflcli as 

olive or ra])e or coconut oil. Not less than 10 per cent. 

sliould be used. *More wpuld be better, but the cost, of 

course, would be greater and oil is an item with s^inn&*s 

and manufactui’ers. Isolated oil stains in fabrics may be 

frequently easily ^removed by sponging the fabric with an 

organic solvent such as .benzene, alcohol, etc. 

Stains are occasiofttflly due^ to other causes. Their 
product^ion is freqmuitly spasmodic and under circun^tances 
such thatjthe cause is difficult to •trace. The presence of 
stains is often not apparent during tlie bleaching process, but 
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only after dyeing or printing: But, Imwever produced or 
whatever their appearance, stains should be investigated so 
that it may b(' established whether (1) mineral or organic im- 
purities are present, or (2) the cotton is eliemically affected. 
Tf®impurities are })resent, they can usually be id(vntitied by 
the usual methods of chemical analysis and their origin 
discovered. If the cotton is allccted. the action of acids, 
oxidants, or alkalis may 1 k^ suspected ; usually such affected 
cot-ton contains oxycellulose and this may be (Udected by 
the methods already described. 

The damages liable to occur in the bleaching of cotton 
^ are dealt with very (whausfcively in Tailfer’s Bleaching of 
Linen and (Jotton Yarn and Fabrics ’’ (Second Edition. 
Scott, Greenwood & Son). The apparatus used in the 
singeing of cotton prior to bleaching is also fully illustrated 
and described therein. 
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DYKEMfi MACHINICRY .AND DYRINCJ MANl I’UR.ATJONS. 

Cotton is dyed in a variety of forms : raw, looser cotton, 
partly manufactured libre in tlio form of slubbing or sliver, 
spun fibres or yarns wound in co]) or bobbin forms, in hanks 
or skeins and in warps, and lastly in the form of woven 
])ieces. Tiiese different fbrms necessitate the employment of 
different forms of machinery and different modes of handling ; 
it is evident to the least unobservant that it would be quite 
impossible to subject slubbing or sliver to the sanu^ treatment 
as yarn or cloth, otherwise tlK'- slubbing would be destroyed 
and^rendered valueless. In the early days all dyeiiag was 
done by hand in the simplest ])ossible contrivances, but 
during the hist quarter* of a century there has been a.great 
dcvelofunent in thc‘ quantity of dyeing that has been done, 
and this has ncc('ssitated the application of machinery, for 
hand work could n<^t posi^ibly cope with the amount of dyeing 
no\t done. Conse(|nently there has Ixtui devistifl dui^ng the 
past two d(H;ades a great variety of machines for dyeing 
every descri])tioii4 of textile fabrics ; sonu^^have not been 
found a pra(;ti(^al siwci'ss^for a variety of rc'asolis and h»ve 
gone out of use, others have been successful and are* in use 
in dye works. 

Dffelng. — i>.^eing by hand is carried on #in the 
sijnphist x^ossible ap])liaii(^es ; de})ends upon Whether 

the work can be done at the ordinary* temperature or at the 
boil. *f!"igs. llA*and 1 Ib show respectively a rectan^lar vat 
and a round tub much in use iii dye-houses. X^iese are made 



54 


TftK DYEING OF. COTTON FABRICS 


• • • • 

of wj)od, but copjter dye-vats are also iniide. ^ These may be 
used for*all kinds of material, loose fibre* yarns or cloth. In 
‘the case of loose fibre this is stirred about either wifh poles 
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or. with rakes, care being taken to turn evc'ry part over and 
over and oiien out the masses of fibre as mucli as possible in 
ohier to avoid matting or clotting together. In tlie case of 
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yarns or skeins, these f«re hung ou sticks resting on the edges 
of the ttfb or vat. Tliese f?ticks are best made of hic^f:ory, but 
ash or beech Qt any hard wood that can be worked smooth 
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and which does not iw^ll much when treated with water may 
be used. The usual method of working is to hang tjie skein 
on. the stick, spreading it out as much as possible,* then im-* 
merse the yarn in the liquor, lift it up and down two or three 
times to ^ully wet out the yarn, then turn the yarn dVer ^n 
the stick and repeat the dipping processes, then allow to steep 
in the dye-liquor. This is done with the batch of yarn that 
is to b§ dyed at a time. When all the yarn has been entered 
into the dye-bath, the first stickful is lifted out, tlie yarn 
turned over and re-entered in the dye-liquor ; this operation 
is carried out with all the sticks of yarn until the cotton has 
become dyed of the required depth. In the case of long rect- 
angular vats it is customary for two men, one on eacli side of* 
the vat, to turn the yams, each man taking charge of the yarn 
which is nearest to him. The turning over one lot of yai’n 
is technically called “ one turn,” and the dyer often gives 
three turns ” or '' four turns ” as may be required. Woveh 
good^ may be dyed in the tub or vat, the pieces being drawn 
in and out by poles, but the results are not altogether satis- 
factory and it is preferable to use machines for dyeing .piece 
goods. Plain tubs or vats, such as those shown in Figs. 11a 
and 11 b, are used for dyeing, and otherwise treating goods in 
the cold, or at a lukewarng heat, when the supply of hot water 
can^bc drawn from a sej^arate boiler. When, lM>wev^, it is 
necessary to work at’the boil, then the vat must be fitted with 
a steam coil. TIms is best laid along the bottpm in a serpen- 
tine form. Above tfce pipe should be an open •lattice -wctrk 
bottom, which, whik' it permits the free circulation of boiling 
water m the vat, ])revents the material being dyed from 
coming in contact with^the steam pipe. This is impoitant if 
uniform shades are tobt dyed, ior ftiiy excessive* heating of 
any portion of the bath leads to stains*being produced on the 
material^jin that* part of the bath. ,Fig. 12 shows a \^t fitted 
with a sleam pipe. Tliat portion of the ste^ pipe which 
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passes down at end of the vat is in a small compartment 
boxed Qff from the main body of the vat, so that no part of 
the material which is being dyed can come in contact with 
it. A closed steam coil will, on the whole, give the best re- 
svJts, as then no weakening of the dyediqiior can ^ake place 
through dilution by the condensation of the steam. Many 
dye-vats arc, how(‘ver, fitted with j)erf()rated, or, as they are 
called, o})en steam coils, in which case there is, perhaps, 



12. Section of a!. 
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boi:ter circu'iation of llic liquor in the dye-vat, but as some 
of the' steam must coiuUmse, tliere is a little dilution of tlie 
dye-liquor in the vat. 

Dyoing Machines. l)\ e-tubs and vats, such as those de- 
* »! 

scribed above, have been la/gcdy snoenseded by machines in 
which the handling or working of the materials being dyed 
is etfecfhd by mechanical means. Inhere liave beep a large 
number of dyging machines invented ; some of these have not 



nBLAHTTNTY’S. DYBING MACHINE* 


57 


been found to b^verj* practical, and so they have gone out* of 
use. Space will not admit of a detailed account ot every 
kind of machine, but only of those which arc in constant use 
in dye-works. * 

Dyeing Jjoose, or Raw Cotton. 

Delahunty’s Dyeing Machine Thi.s is illustrated in Fig. 
1 3. It consists of a drum made of lattice work, which can 



Kid. J)(‘laliiinty’s niacliiiK*. 

revolve inside an outer wooden casirig. 'J1ie interior oi the 
revolving drum is fitted with hool^ of fingers, whose aT?tion 
is to keep the material open. One segment of the drum is 
made to o|jjm, so tFiat the loose cottoi\or wool to be^dj^^ can 
bo insej-ted. By suitable gearing tlie drum can l*e revolved ; 



Fig. 14. — Machine for dyeing loose cotton or wool. (The Longclose Engineering Co., Ltd.) 
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and the dye-liquor, wjiifti is in the lower half of the woocjpn 
casing, penetrates through the lattice work of the druiaa, and 
dyes, the material contained in it. The construction of the 
machine is well shown in the drawing, while the mode of 
working is ^obvious from it and the description just given# 
The machine is very successful, and well adapted for dyeing 
loose, or raw wool and cotton. The material may be scoured, 
bleached^ dyed, or otherwise treated in this machine. The 
Obermaier machine, presently to be described, may also be 
used for dyeing loose cotton or wool. 

The Longclose machine for dyeing loose wool and cotton 
is a very satisfactory piece of apparatus. It is shown in 
Fig. 14, the dye liquor being forced through tlie loose wool 
in a circular container. 

Dyeing Slubbing, Sliver or Carded Cotton and Wool . — • 
It is found in practice that the dyeing of loose wool or cotton 
is not altogether satisfactory — the impurities they naturally 
contain interfere with the purity of the shade they will tiike. 
Then, again, the dyes and mordants used in dyeing them are 
found to have some action on the wire of the carding engine 
•through which tliey are passed ; at any rate a card does not 
last as long when working dyed cotton or wool as when used 
on undyed cotton or wool fibres. Yet for the production of 
certain fancy yarns for weaving some special c]asses#[>f falyics, 
it is desirable to dye the cotton or wool before it is spun into 
thread. The best i>lan is undoubtedly to dye tfec fibre after 
it has been carded anci^ j)artly spun into wliat is known as' 
slubbing oj* sliver. All the impurities have been removed, 
the cotton fibres are laid straight, and so it becomes much 
(^asier to dye. On the other hand, as* it is necessary to hoop 
the sliver or slubbing strm^it and fhvel. no working abo^it in 
the dye-liquors can be allowed to take plat*e, and so such must 
be dyed *iri^ speciafly constructed matihines, and one S the 
best of these is the Obermaier dyeing niacbi»e which is 
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illustrated in Pig. 15. The Obermiiey apparatus consists of 
a dye» vat A. In this is placed a cage consisting of an inner 
perforated metal cylinder C, and an outer perforated metal 
cylinder 1) ; ])otween tliese two is placed the material to bo 
•dyed. C is in contact with the suction end of centrifugal 
pump P, the delivery end of which discharges into the dye- 
vat A. The working of the machine is as follows, llie shib- 
bing or sliver is placed in the space between C and^D rather 
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tightly so tlvit it will not niove^about. •M"hen the inner cage 
'is ])laced*in th(^ dye-vat as shown. The vat is tilled with the 
dve-]i({uor vvhicli (?an In* hcaird up by a, steam pipe'. Tlie 
ppinp is set in motion, the dye-lifiuor is drawn from A to C, 
ancR ill so doing, pa.ss('s througli the niat(M*ial packed in B 
and dyes it. The circuRition ofHhe liquor is carried on as 
long as experience ‘'shows to be necessary. The dye-liquor 
is riln off, hot water is run in to wash the dyQd material, 
and the p%imp ^is kept running for some time to ensure 
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thorough rinsing^ theyi the water is run off, and by keeping 
the pump running and air going througli a certain amount 
of drying* can be effected. This machine works vei^ well, 
and, with a little experience, constant results can be obtained. 
Tlie slubbii^ or sliver may be scoured, bleached, rinsed, dyed^ 
washed, soaped, or otherwise treated without removing it 
from the maehitie, which is a most decided advantage. 

Yarn-dyeing Machine. In Kig. 16 is given an illustration 
of a machine for dyeing yarn in tlie hank form. The illustra- 
tion gives a very good idea of the machine. It consists Sf 
a woodem dye- vat which can be lieated by steam 2>ipcs in the 



Fto. 10. llank-(ly(Mn<j; niacliino. (S. SpcriciM' & Sons. ) 

usual way. Extending over the vat are a nuinl^^^^r ofyeels 
or bobbins ; tlu'se are made of lluted porcelain ; these 
leels an' in connection with suitable gearing so j)hat they can 
be levolvc'd. 'riiere •is also a hydraulic arrangement by 
means of which tlu' r(*els can be lifted bodily in and out of 
the dye- vat for the fmrpose of taldiig on and off, doffing,"* 
the luinks of yarji for tlie reels. A reel will liold about two 
pounds of yarn. The i^iJrking #f t^ie machine is sftnple. 
"riie vat is filled with the lequisite dyi^-liquor. The reels, 
which ar^ lifted out of the vat, aix; then charged wiVli the 
yarn, whicli has been previously wetted ouj:. Uliey are then 
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set in revolution and dropped into tlfe dye-v^at and kept there 
until it is seen that the yam has acquired the desired shade. 
The reftls are lifted out and the hanks removed, Vheij the 
machine is ready for another lot of yarn. There are .several 
jnakes of hank-dyeing machines of this type, aijd as a rule 
they work very well. The only source of trouble is a slight 
tendency for the yam on one reel, if hung loosely, of becoming 



Fto. ItiA. — Hank-dyeing macliine in charging position. (.S. .Spencer & Sous.) 

Entangled •with the yarn on one of tlR> oth(;r reels. This is 
to some extent obviated by hanging in the btjttom of the 
hank a roller which acts as a weight and keeps the yam 
stretthed and so prevents it flying alj^out. To some makes of 
these 'machines a hanl? wfinger iwapttached. 

Another tyi)e of hank-dyeing machine is shown in 
Fig. PBa. ^ 

Klauder-Weldon Hank-dyeing Machine.— J’liis is illus- 
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trated in Fig. 17. This machine consists of a half -cylin- 
drical dye-vat built of wood. On a central axis is built two 
discs or rod carriers which can revolve in the dye-tat, the 
revolution being giVen by suitable gearing, which is shown 
at the side^of the machine. On the outer edge of the discg 



Fio. 17. — Kluuclor-Wcldoii dyeiii" macliiiio. 

are clips for carrying rods, on which one end of the banks 
of yarn is hung, while th^* other «jnd* is placed on* a similar 
rod carried near the axle. The revolution of the discs 
carries llie yarn*through the dye-liquor contained tti the 
lower semi-cylindrical part of the macliine previously alluded 
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to. At a certain point, every revcJluj^ion of the discs, the 
rods carrying the yarns are turned a little ; this causes the 
yarn tcf move on the rods, and this motion helped to bring 
about greater evenness of dyeing. Tluf most modern form 
of this machine is provided with an arrangemenji by means 
of which the whole batch of yarn can be liftc^d out of the 
dye-liquor. Arrangements are made by which from time 
to time fresh quantities of (iye can be added if recjuircd to 
bring up the dyed yarn to any desired sliade. This ma- 
cliinc^ works well and gives good results. Beyond the 
necessary laboui* in (diarging and discliarging, and a little 
attention from time to time, as the oj)eration proceeds, to see 
if the dyeing is coming up to shade, the machine requires 
little attention. Many other forms of hank-dyeing machines 
have been devised : there is (lorron’s, in which an ordinary 
rec^tangular dye-vat is used. Bound this is a frameworlv 
which carries a lifting and falling ariangemeiit that travels 
to a^id fro along the vat. The hanks of yarn are lumg on 
rods of a special construction designed to open them out in a 
mapner ?is nearly ap])roaching handwork as is possible. The 
machine works in this way : The lifting aTrangement is at one 
end of the vat, the hanks are hung on the rods and placed in 
the vat. Tlani the lift(‘r is set ip motion and moves along 
the yat ; it docs so it lifts uj> each rod full of yarn, 'turns 
it over, opening out the yarn in so doing, then it drops it 
again in the vat. When it has travelled to the end of the 
7at it returns, picking up the rods r)f»yain in so doing, and 
this Tnotion is kept up until the dyeing is com])leted. This 
machine is very ingenious. A ty])e of nuichine which has 
beeu»imade by scweral makers c.onsists of an ordinary rect- 
anguhir dy(^-vat surroamied with< a framework carrying a 
number of sets of endless chains, the links of which carry 
finger^. The hanks of yarn are hung on rods at one end of 
which is a tooth wlieel that wdien in j)osition fits into a rack 
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on the side of l^c * The action of the machine is tlys : 
The hanks are hung on the rods and placed at the entrance 
end .of the vat, by tlic moving of the chains it is carried along 
the vat and at the same time revolves, thus turning over the 
yarn whicji hangs in the dye-liquor ; when it reaches ili^ 
opposite end of the vat, the rod full of yarn is lifted out, 
carried upwards and then towards the other end of the vat 
when it, is again dropped into the dye-vat to go through 



Fig. is. — liank-d^g'ing machine. (S. Spencer & Sons.) 

the same cycle of mevements, which is continued until the 
yarn is properly d^aMl. 

Anot-lier machine if>r dyeing and otherwise trmting yarfl 
is tliat made by Si)encer & Sons, of Manchester. Its siftiple, 
yet efficient, character is shown in Fig. 18 . 

An improved /oi‘m of hank-dyeing machine is also feeing 
made by tlie Longclose^ g’ngi needing H^o. Ltd. In thfs ma- 
chine, particular care has been paid to*tuisure perfect circu- 
lation ()? the dye*liquor, so that cvqn and level d^yeiitg may 
be obtainAl. This machine is shown in Fisrs. IAa and 19b. 
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Cop Dyevn^f — weaving fancy-coloured fabrics th% or- 
dinary mode is to dye the yarn in the hank form, then those 
which have to be used for the weft are wound into the cop 
form for placing in the shuttles. The cop form is that in 
which th^ yarn leaves the spinning frame, and necessarSy 
apart from the dyeing tiiero is labour involved in reeling it 
into hanks and winding it back again into the cop form ; not 
only sci, but there is necessarily some waste made in these 
operations. Many attempts have been made, with more or 
less success, to dye the yarn while in the cop form and so 
save the cost of the hanking and copping above referred to, 
as well as the waste which occurs. Cops cannot be satis- 
factorily dyed by simx)le immersion in a boiling dye-bath ; the* 
outside becomes dyed but the central portions as often as not 
remain quite white, and there is a distinct grading of coloifr 
or shade throughout the cop, the outer portions being deeply 
dyed while the middle ])ortion will only have a medium shade 
and tfie central portions either not being dyed at all oi* only 
faintly tinted, much depending on the firmness with which 
the cop has been wound. A soft, loosely wound cop is much 
more thorouglily dyed than a bard, tightly wound cop. This 
uneven dye^nig of tlie cops is not satisfactory, and must be 
avoided if cop dyeing is tp jio a success. Many dyers have 
turned their attention to this question of dyeing 5 ^arn*n the 
cop form, tand man^ machines have been devised for the 
purpose ; some of* these have not been a success, but a few 
have been found to >^ield satisfactory results and proved in 
practice very successful. In all machines for dyeing cops one 
principle has beeij adopted — ^that of drawing or forcing^the 
dye-liquor through the ^?op. 

Graemiger’s Cop-dyeing Machfrie.--This is shown m sec- 
tion in Figs. 20A^and 20b. Although simple in its work it is 
somewhat complex in its construction and difficult To de- 
scribe. The machine consists of a dye- vat tg holcfrthe requisite 
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dycv liquors. In 'the upjier portions oV t^iis is^an iron casting 
formed *with four chambers, the two lower ones of which are 
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which fit tight^ agjjiiftt the casting and farm as nearly^ air* 
and water-tight joints with it as it is possible to make. 
Thpse rfietal y)lates are on a spindle and can rotated. 
They are ])erforatfd and made to carry spindles, on which 
are place^ the cops to be dyed. Tlie two lower chambers ty^e 
ill coniK'.ctioii with a pump which draws the air from them 
and so creates a vacuum inside the (diambers. To fill this, 
liquor from the dye-vat jiasses through the co})s and into 
the chambers, and is in turn drawn through the pump and 
returned to the dye- vat. In this way there is a continual 
circulation of dye-liquors from the vat through the cops, 
chain b(‘rs and junuj) back to the vat again. Tlie left upper 
chamber is practic.ally a Mank chamlan*. Those portions of» 
the coj) carriers in contact with it are filled with co[)s, which 
are placed on junforatcnl spindles; the discs are given ta* 
quart<‘r revolution which bi-ings the cops into the dye-liquor 
and in connection witli the left low(u* (*hamber and are dyed. 
At tJie saiiK^ t ime tlu* section of the c()p carriers now in con- 
tact with the left to]) chamber is filled with a new' lot of (tops, 
anotlua* quarter of a revolution is given to the cop carj^-krs, 
wdiuth immerse the new lot of (t()])s in the dye-licpior. The 
third quarter of the (to[) plates is lilled with cops. A third 
movement of the (top plat^es^now tak(‘s plae.(‘ : this brings the 
lirstTlot of eops out of the dye-liqiior and in eont^ict vyth the 
riglit up})er (thamhof, wdier(' the surplus li(pi()r is drawn out 
of them and n'tarned to the dye- vat. Ano^lKtr revolution 
brings tlu^ eops liacic to tludr first ])osition, they ar(t mTw 
remov(Ml and a new lot substituted. These proci'cdings go 
on continuously. Although not (piite free from defects the 
machine gives very good r(‘sults, the cons beiiicr veifc uni- 
formly dyed tlu’ough.# • 

Beaumont’s Cop-dyeing Machine. -^This is illustrated in 
Fig. 2I It consists of a copper .hemisjilicrical dv^-vossel 
which is provided with a tightly fitting lid, although this is 
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not needed in all* cases. The bottom^of the vessel is in com- 

r ^ V 

mnnication with the suction end of a centrifugal pump, while 
the delivery end of the pump is attached to the upper end of 
the dye-vessel, the action of the pump' being to secure a 
cpnstant circulation of dye-liquor from the bottom to the 
top of the dye- vessel. Arrangements are provided by a pecul- 
iar and ingenious contrivance fitted in one side of tHe dye- 



Ff(^. 21.- Boaunioni’s cop. lyein<r inacliino. 


kettle for introducing stc^am to heat the dye-liquor to any 
required degree. As in most forms of cop-dyeing machines, 
the cops are placed on perforated metal spindles. The cops 
and spindles are inserted inf^ioles in^a..perf orated metal plate, 
and over them is placed a thin metal plate, technically 
called 'the antifloater, whose object is to prevent the cops 
from becoming detached from the plate. This plaice, full of 
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cops, is now placed tTie dye-vessel and rests upon a flange 
which is provided for that purpose. When the cop plate is 
in position the dye-vessel is divided into two chanlbers — a 
lower chamber and an upper one, in the latter being the 
cops. ^ ^ 

The pump draws liquor from the chamber under the cop 
plate and so creates a vacuum, which, during the working of 
the machine, ranges from 10 to 20 inches in degree. To 
supply this vacuum, dye-liquor is drawn from the upper 
chamber through the cops. The pumy) returns the liquor^to 
the dye-vessel. A very J*ay)id circulation of dye-liquor takes 
y)lace, from 25 to 50 gallons yier minute y)assing through the 
coy)s and pumy). From live to ten minutes is sufficient to 
dye the coy)s. The machine is simple in its construction and 
gives good results, the cops being c()my)lete]y dyed through^ 
•One iniy)ortant consideration in coyj dyeing is to be able to 
dye successive batches of cops to exactly the same shade, and* 
this ij quite y3ossible with this macliine. , 

Young <& Crippin’s Cop-dyeing Machine.— So far as sim- 
y)licity of construction is concerned this lies between the^two 
• y)rcceding machines. It consists of four parts with some 
accessory mechanism. There is first a dye -liquor storage tank 
fit the base of the fiy)y)aratus in which the liquor is kept 
stored and boiling (if necessary ready for use), ab(^ve this and 
at the front end is* the dye-chamber, this communicates 
at its lower end by a ])iy)e with the dye-liquor in the dye-vat. 
Then there is a larger vacuum chain bei, in which by meaiffe 
of an injector a vacuum can be formc^d, this dire'.ctly^com- 
municates with a liquor-receiving chamber, which again in 
turn is in communicatk)!! with the upper yiart of tlui Syc- 
chamber. The cops a^’c^ })lace(ft on* y)erforated spinflles as 
usual, and these on a perforated plate, •and are key)t in place 
by a y)lfd)e whicfi is screwed down on them. The charged 
cop plate* is placed in the dye-chamber on which a cover is 
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placed and screwed down. By meaAs pf a l^yer the injector 
is set at work, a vacuum created in the vacuum and receiving 
chambers, the consequence being that dye-liquor ‘is drawn 
from the vat through the cops in tlie dye-cluimber into the 
receiving chamber. When a certain quantity of Jiquor has 
passed through, by a movement of a lever, the vacuum is de- 
stroyed, and the dye-liquor runs back into the dye-vat ; these 
operations are rey)eated until from past experience of the 
working of the machine it is thought siiflicient has passed 
through to dye the C()})s, when the dye-chanib('r is opened 
and the cops tak(m out. This maohiiK' works very well. 

Mommer’s Cop-dyeing Machine. — This is in use in several 
' continental dye-works. The central ])ortion of this machine 
is a rectangular dye-chamber, which can be hermetically 
closed by hinged doors, th(^ (‘ops are plac cnl side by side on 
trays provided with perforated bottoms. ih(‘ trays being' 
’placed one on the top of the other in tlie dye-chamber. 
From the top of tlu’^ dy(^-chamber ])asses a ])i])e to a centri- 
fugal pump, and a similar })i]>e ])asses from the bottom of 
the, chamber to the pump. A se])arat(‘ vat contains the 
dye-liquor whicli is used. The pump forces the dye-liquor 
through the cops w^hich take u]) tlu^ dye. Ariangements 
are provided by wliic^h the direct ipn of tlu^ Ifow of the dye- 
liquo^*^ caiVv be changed. This machiiu' gives fairly \good 
results, not perhaps equal to those Avith the imichines 
previously described. 

' Excelle’xit modern forms of (>)])-dyei<‘-ig machines are shown 
in Figs. 22 and 2,‘l, and which are madi^ by the Longelose 
Engineering Co. In each of these machines, the textile 
mate£ial is stationary and through it is })um])ed the dye 
liquort^ under conditions such th^t^ maximum ])enetration 
is obtained. 

Warp-dyeing Machines. — Although man>' warps, especi- 
ally for fancy fabrics, are prei)arcKl from yai'iis dyt'd in the 




Fig. 22. — Cop-dyeing machine. (Yhe Lon^close Engineering Co., Ltd.) 



Fig. 23. — Cheese-dyeing machine. (The Longclose Engineering Co., Ltd.) 
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hank or cop fori^, yet jt fs found advantageous when a wa^ 
is of one colour, a self -colour as it is called, to form the^warp 
from ^grey* or white yarns and to dye it after warpihg. If 
the warp were so woifnd as to be able to go into an Obermaier 
dyeing machine, it would be possible to dye it in that machine 
but generally warps are dyed in the open form and are passed 
through a dyeing vat, commonly called a warp-vat, which is 
constructed as shown in Fig. 24. These warp-dycing ma- 
chines generally consist of a long rectangular wooden dye- 
vat, divided by two f)artitions into three compartments, each 
provided with steam pipes to lu^at up its contents ; between 
the first and second and between the second and third com- 



partments is fitted a pair of squeezing rollers, while the third 
compfft*tment is fitted with a heavier pair of squeezi^ig rdlers. 
Motion is given to these rollers by suitable gearing, and they 
s(»rve to draw the w^irp through the machine. Giude rollers 
are fitted in the conif^irtment, and the warp being taken* 
round these, it passes several times up and down and throtigli 
• the dye-liquors contained in the compartments. These warp- 
dyeing machines niay be* made of sufficient width to ^Ke 
one, two, three or more ^'^r])s at ine vime as desired. • The 
three compartments of the machine may contain different 
liquids of all the slime liquid according as the nature of the 
shade to b<? dyed demands. The passage is doup slowly so 
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afi to give the. warp time to absorft t^ie liq^uors and take up 
the dye. When all the length of warp has been sent through, 
it is sJlid to have been dyed “ one end.” Sometimes this 
will be enough, but often it is not, anS so the warp is sent 
♦through again, given another end, and still agajp it the full 
shade has not been attained. After b(‘ing dyed in tins ma- 
chine the warp is sent through another one containing 
various wash liquors, to finish the ])roeess. ^ 

Fig. 25 shows a war])-dyeing machine similar to, but a 



little mose ^elaborate in constiaiction tha i, the vats just 

^ • 

described. • 

*Piece-dyeing Machines. -Wherever it is possible it is far 
m^ore preferable to dye textiles fabrics iii the foi'm of woven 
piet.es rather than in the yarn frqm which they are woven. 
During the process of wettving it /s* quite im])ossible to avoid 
the material getting dirty and somewhat greasy, and the 
operations of scouring necessary to remove th\s dirt and 
grease has«an imjnxiiing action on tlu' colour if dyed yarns 
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have l)een used^n it. This is avoided when tjje 

pieces are woven first and dyed afterwards, and this can 
always be 'done when the cloths are dyed in one coloift* only. 

Of course when Ihe goods are fancy goods containing 
several colqjirs the.\’ have to be woven from dyed yarns. . , 

Tile most common form of machine in which pieces arc 
dyed is The digger, commonly called the jig. This is 
shown iiy Fig. 26. It consists of a dye-vessel made suffi- 
ciently Jong to take the piece full width — wide at the top and 
narrow at the bottom. At the top at each side is placed "a 



Fid. 2(). — (The Loii^close Co., l.jtd.) 


Jargo winding roller oji whieli the cloth is wounef At the 
bottom of the jig is^plaeed a guide roller round which passes 
the cloth. In workitjg, tlft‘ cloth is first wT)iny] on one# 
of the rollers, tluni threaded through the guide rollers and at- 
tached to tlu^ other winding jolk'r. AVlieii this is done dye- 
liquor is run into tlie Jig, the gearing set in motion, anc^lfhe 
cloth wound from tin* fulj on to i\\, eqijfiy roller. With the 
obj(^ct of keeping the piece tight, a, heayy ])ress'roller is ar- 
rang(‘d tf) bear on*the cloth on the full roller. When all the 
cloth has pl?iss(ul from one roller to the other it is said to have 
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bfen given one end/’ The direction of motion is now 
changed, and the cloth sent in the opposite direction through 
the ]ig[ and the piece has now received another ‘‘ end.” This 
alternation from one rolJer to the other*" is continued as long 
#as is deemed necessary, much depending on the depth of 
colour which is being dyed- some pale shades may only take 
two or three ends, deeper shades may take more. When 
dyeing wool with acid colours which are all absorbed from 
the dye-liquor, or the batli is exhausted, it is a good plan to 
run the pieces s('veral more ends so as to ensure thorough 
fixation of the dye on tlie cloth. It is not advisable in work- 
ing these jigs to add tlie whole of the dye to the liquor at the 
commencement, but only a part of it ; then when one end is 
given, another portion of the dye may be added ; such 
• portions being always in the form of solution. Adding dyes 
in powder form inevitably leads to the production of colour 
specks on the finished goods. The reason foi* thus adding 
the* dyestuff in portions is that with some dyes the »iiiffinity 
for the fibre is so great that if all were added at once it would 
all be absorbed before' the cloth had been given one end ; and, 
further, the cloth would be very deep at the front end, wliile 
it would shade off to no colour at the other end. By adding 
the dye in portions this difficulty is overcome and more level 
shades av^ obtained ; it is met with in all cases of jigger 
dyeing, but it is most common in dyeing cotton or wool with 
basic dyes. li.ke magenta, auramine, methyl violet or brilliant 
' green, and in dyeing wool with acid dyes like acid green, 
forniyl violets, azo scarlet, or acid yellow. Recently a 
jigger, automatic in its reversing action and also in respect 
of tKie period of its action, has be^n placed on the market, 
and appears likely to be in demand. 

The Jig Wince of Wince Dye Beck. This dyeing machine 
is very largely used, particularly in the dyeing ^f woollen 
cloths. It'tis made by many makers, and varies somewhat 
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in form accordingly. •Ffgs. 27, 28, and 29 shnw three forms 
by different makers. In any make the jig wince, or^wince 
dye beck,*consists of a large rectangular, or, in some cases, 
hemicylindrical dye-vat. Probably the best shape would 
be to have vat with one straight side at the front, and-ono 





Kkj. 27. — Jijj: Aviiice. 

curved side at the back. Jn some a small guide roller is jAted 
at the bottom, under \flMeh the^ pieces to be. dyed pass. 
Steam j)y)es are ])j*ovided for heating tlTe dye-liquors. The 
becks should be fitted with a false bottom made .of wood, 
perforated with holes, or of vooden lattice ^work^ and below 
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wjlich the steMim pipes are placed ; ^ tl\e object being to pre- 
vent tlie ])ieces from coming in contact with the steam pipe, 
and so preventing the production of stains. Above the dye- 
vat, and towards the back, is the winced a revolving skeleton 
(cwluKd, which draws the ])ie(*.cs out of tlie dye-vat a-t the front, 
and delivers them into it again at the back. The construc- 
tion of this winc(" is well shown in the drawings. The wince 
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will takf ilK' i)ioc('s full brciultli, but they arc somewhat 
f()l(U'(l. and so several pieces, four, five, or six strings as they 
are (allied, can be dealt with at one time. In this case a guide 
rail -is provided in the front part of the machine. In this rail 
are [K'gs which s('rve to Ivt-x'p the pieces of cloth separate, and 
so prev'cnt ('utangh inents. Tlu' pieci's are stitched end to 
end so as to form an endless band. When running througli 
the vat they fall down in folds at the back part of the beck, 
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and are drawn qjit of y:i(f bottom and up in the front. Each 
part thus remains for some time in the dye-liquor, during 
wliic}i it ifecessarily takes uj) the dye. 



Fi(f. 29. — Dyo ^eck.^ • 

Other wince-dyeing machines suitable for knitted fabrics 
made by the Longclose Engineering Co. Ltd. are^ shown in 
Fig. 30. 


6 



82 


THE DYETNO OF COTTON FABRICS 


0 


, In the jig icnd wince -dyeing machines t-he pieces neces- 
sarily, are for a part of the time — longer in the case of the 
jigger than in that of the wince — out of the dye-Jiquor and 
exposed to the air. In the case of some dyes, indigo especi- 
»allyc^ this is not desirable, and yet it is advisableoto run the 
cloth open for some time in the liquor, so as to get it 
thoroughly impregnated with the dye-liquor, or to become 
dyed. This may be done on such a jnachine as is shown 



Fkj. 30. — Machine for clyeinir knitlc'cl iahrics. (Tht' JA)n.i>:elo.se 
EngiiKH'rinj^ ( -o., 

' in Fig. ‘32, but having all the guide i".!)llers below the liquor, 
so tnat at ncj time is the j)iece out of the liquor, except, of 
course, when entering and leaving. The so-eall(‘d liawking 
madiiines have also this object in view, and Fig. 31 is an 
illustration of a hawking 'Inaehine'. ^ There is the dye-vat as 
usual ; in this is suspended the drawing ineehajiism, whose 
construction is well shown in the drawing. I’his is a pair of 
rollers driven by suitable gearing, between which the cloth 
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passes, and byikwhicbit is drawn through the machine. • A 
small roller ensures the cloth properly leaving the large 
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ends stitched tbgether. Then tlie arjpangeyjient is lowered 
into the dye>vat and set into motion, whereby the cloth is 
drawn continuously in the open form through the dye- 
liquor, this being done as long as experience shows to be 
hece^ssary. This hawking machine will be founil useful in 
dyeing indigo on cotton or wool, or in dyeing cotton cloths 





Fi(}. .Ti. — Paddinjj; machine. 


with such dyes as Sulphur blacks, where it is necessary to 
keep ;bhe goods below the surface of the dye-liquor during the 
operation. " ’ 

Fig. 32 shows a form of cloth-dyeing machine much used 
in the cotton trade. It consists of a number of coinpartments 
fitted with guide yollers at top and bottom, and round which 
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the cloth is thi;paded^ s8 that it passes up a^d down in the 
dye-liquor several times. Between each two compartments 
is a pair 6f squeezing rollers to press out all surplus •liquors. 
All the compartments may be filled with the same dye-liquor, 
or with different dye-liquors and developing liquors, as jnay 



34.— maL‘liiiie. 


be most convenient and required for tlic work in hand. Such 
a machine is used m dyemg logwood black, aniline blacl^ and 
many of the direct colopij:?, etc. tErom the direct* colours a 
large number of light shades are dyed ©n to cotton cloth by 
the process known as padding ; this consists in passing the 
cloth throl^igh a liquor containing the dye-stuff, usually a 
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phosphatfi of soda is added, *ch^n be|:^ween squeezing 
rollerSj^ and finally drying the cloth. 

PadUing Machine. — For this process there is used what is 
called a padding macliine. This is sh6wn in Figs. 33 and 
^4:. ^.It consists essentially of a trough, which conl^ains two or 
more guide rollers, and in this is placed the padding liquor. 
Above the trough is fitted squeezing rollers, sometimes two 
as in Fig. 33, or three as in Fig. 34. Besides these, there 
are winding and beaming and other guide rollers. Fig, 33 
shows the simplest padding machine, where the cloth passes 
once through the liquor and through the squeezing rollers. 
In Fig. 34 the cloth [)asses several times through the liquor 
and twice through tlu' squeezing rollers, thus ensuring a 
more perfect irnj)regnation of the cloth with the dye-liquor, 
• and therefore^ a more uniform dyeing of the cloth. 
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THK IMIINCIIM.ES .AND I*RA(!'ri<'K OF COTTON DYFINO. 

Different Methods of Dyeing Cotton Yarn and Fabrics . — 
Students of cotton dyeing should have a good knowledgtf of 
the ]H*inci))les that underlie the ]>rocesses of dyeing cotton 
fabrics, ft is only by recognising these principles and then 
endeavouring to a])])l\' tliein to each individual ease of dyeing, • 
that the dyer or student will of)tain a thorougli grasp of his 
sul)ject. ft is tlu' aim of the author to lay down these prirv * 
ciples in a clear and intelligible form. Cotton is dyed in its 
loose raw condition, as yarn in the form of lianks, yarn in the* 
form^of cops, and in the woven ])ieces of every kind. ^For- 
merly the idea was prc'valent among cotton dyers that the 
process which succeeds with jnece goods w^ould n5t answer 
with yarns. It is lanv recognised, however, that tins is not so, 
that a process which will dye* cotton yarn will also dye cotton 
])iece goods or loose' cotton. The differences which do (ixist 
in tfSe practical working of the processes entir(‘l v^iri^e from 
the diffei’cncc' in thed’or^in in which the cotton is presented to 
the dyer, for’ it mijst be obvious to any one that^tly* of 

handling a ])iccc ol' urtton cloth during the timi^ it is in tlfb 
dye -bath must be different from that of a hank of yTftn, a 
parcel of kxrsc* cotton or a numlx'r of cops. The various 
machines used for dyeing all these forms and the maiAer of 
working them have be(vi^alread\^described. 

Classification of Processes of Dyeing with both Natural 
and, A^rtificial I^ye-Stuffs. — The d^es, wdiother natural (de- 
rived froTn the various dyewoods, etc.) or arti/icial (usually 
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prepared from goal tar) may according to th^ir varied chem- 
ical composition and constitution be divided into several 
distinct* groups. It is not intended here to give any account 
of them.^ From the manner in which the various dyes 
applied to cotton, linen, wool and other fibres we can 
divide them into five groups, thus : Group (1) Direct dyes ; 
(2) Basic dyes ; (3) Acid dyes ; (4) Mordant dyes ; (5) Vat 
dyes ; (6) Sulj)liur dyes ; (7) Miscellaneous. 

Group I : Direct Dyes. — Tlu^se dyes are now very 
numerous : they dy(‘ cotton, linen and other vegetable 
fibres from a plain bath, and do not require those fibres to 
be prepared in any way. Hence the reason of their being 
named direct, or by some the substantive colours. They 
will also dye wool and silk. Group IT : Basic Dyes. — The 
(jiecond group (basic dyes) comprise some of the oldest of 
the coal-tar dyes ; they dye wool and silk direct from plain' 
* baths, but require cotton, linen and other vegetable fibres to 
be previously prepared in baths of tannic acid, sinnech or 
other tanning material. Group II T : Acid Dyes. — The third 
group (acid dyes) are very numerous, and from both their 
chemical composition and mode of dyeing can be divided 
into several sub-groups. Their principal feature is that they 
dye wool and silk from baths containing Glauber's salt and 
some acid, hence their name of ‘‘ acid dyes.’' They do not 
dye cotton or linen well, some not at all, others are absorbed 
to a* ’h'ixht. extent by the cotton, but only, pale tints are pro- 
cluced, white others may be used along with metallic mor- 
dants to dye bright but i)ale and fugitive shades. The acid 
dyes comprise such as Acid green, Formyl violet. Acid 
mag^ita, Azo scarlet, Orange, Thioc^rmine Tl., Patent blues, 
Wool greens, Indigo extract, Eosinys^ etc. Group IV : Mor- 
dant Dyes. — The foui*tl) group (mordant dyes) includes the 

^ (leorgievics, “The Chemistry of Dye Stuffs” (Seott, (freenv-^od k Son), 
where the composition i|,nd properties of the dyes are fully described. 
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alizarine series -4)! coa^-tSr colours, logwood, iprazil wood ^nd 
most natural colours, and some others. The principal feature 
of these dyes is that they require the cotton to be jfrepared 
with some metallic oxide, like those of chrome, alumina and 
iron before dyeing, and the colour which is got dep#nd| 
partly iipoii the particular dyestuff used and partly upon the 
oxide with which the cotton has been prepared. 

Orou']^ V : Vat i)?/e.s*. — ^Among thcKse dyestuffs are to be 
found some of the fastest colouring matters known, though 
unfortunately they are generally the most expensive. Vat 
dyestuffs are usually divided into two main classes, those 
prepared from aiithiaquinone and those related to Indigo, 
though the principles underlving the use of both are 
similar. 

A vat dyestuff is caf)able of existing in two forms, a fully# 
^oxidised form completely insoluble in water and a reduced 
form soluble in alkaline solutions from which they may be • 
dyed ^n cotton. Hie reduced or leuco form of a vat dye- 
stuff lias an affinity for cotton but the oxidised form lias not. 
Exposure to air of cotton dyed with a leuco- vat dyestuff’ 
•results in th(» full development of colour owing to the oxida- 
tion of the dyestuff* to its insoluble form. As will be seen 
later, dyeing by means of yat dyestuffs is dependent on 

these *charactc‘risti(5 pro])erti('s. _ 

Generally shades •obtained by means of vat dyes are 
vejy fast to light, washing, alkalis, acids, cliloriv^ 
reagents. • • 

OroHp VJ : Salphar Qf/erS. — These dyestuffs clo^^ly 
' resemble the vat dyes in their chemical properties, "thot]gh 
quite different in chemical structure. Most sulphur flye- 
stuffs are manufactured* by fusiif^ \^arious amipo benzene 
compounds Avith sodium sulphide. The dyes can exist in 
oxidised ^uid reduci'd forms and are*apf)lied to cotton while 
in a reduced condition. Almost without excep#ion, dyeing 
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wijh sulphur dj^es is carried out by* use of i}xe dyestuff dis- 
solved in an aqueous solution of sodium sulphide. 

Shades obtained with sulphur dyestuffs are usually very 
fast to wasliing and alkalis. They are riot much affected by 
#veai: acids but more so by strong acids. When t^^eated with 
chlorine, sulphur dyestuffs are destroyed. Hence sulphur 
colours as distinguished from most vat dyes are not fast to 
bleaching. 

The various methods for dyeing cotton are, therefore : 
(f) Direct dyeing ; (2) Direct dyeing followed by fixation 
with metallic salts ; (3) Direct dyeing followed by fixation 
with developers ; (4) Direct dyeing followed by fixation wdth 
couplers ; (5) Dyeing on tannic or similar mordant ; (0) Dyt'- 
ing on metallic niordaiit ; (7) Developing the colour direct on 
« fibre ; (S) Dyeing by impregnating the (cotton with the 

reduced dyestuff, followed by oxidation or steaming. It isj 
of (*()urse, not easy to elaborate a simpk' scheme of grouping 
the* processes that shall definitely include all proces?=^es, hut 
the above gr()Uf)ing will be found as successful as any, and 
eacji will be (considered as fully as is deemed necessary. 

FurtluMinore. it gcmcTally ha])pcns that the shades* 
desired in large scale dyeing are not self shades, but can 
only be o])tain(*d by tlu* use of mixtinvs of dyestuff’s. CVjii- 
sequ^nitj^^ it is here* useful to consid('r brk'fly the principles 
on which colour mixing de])ends. 

1 recognised that any co»h)ur can be matched 
by mixing* suita})le ])roportions of the«three jyrivKmj colours : 
red, yellow, and blue. The primal y colours are charaeter- 
is^^d by the fact that th(\v cannot be produced by mixture of ' 
an^ other colours. 

Wlum primajy colours* are mi^ed two at a time, secondary 
colours are produccnl and of these tlu're are thren^ : orange, 
green, and purple. By a mixture^ of primary colours three 
at a time fone being in excess), or by mixing one primary 
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with a suitabli^ seco^idary colour, or by a* mixture of Jwo 
secondary colours, brown, grey, and olive shades ^re pro- 
duced, ahd those are known as tertiary colours. 

Generally it is ^cognised that the primary colours are 
brightest g^liile the tertiary colours are subdued and,*duli. 
This is because mixture of the three primaries, red, orange, 
and blue, in suitable proportions yields black, so that all 
tertiary, colours may, therefore, be considered as containing 
a certain proportion of black. 

All these facts arc expressed in the following table 


Hod 


( )rtm<i:o 

r(‘d aji<l \ollo^^ 

V / 


Brow n 


()ran<2:<* f 


J*rtmnrif Co/m/z/.s, 
Yellow 

Srron d a rtf ( V>/ o u rs. 
( Hcen 

\ollow and bluo 

Tfi/Ktn/ ('olonrs. 
Olive 

oranni' -I j^roon 


Blue 


J^urplc 
rod and blue 


- 

^;r(‘on d jiurple 


rod I vollow rod i blu<‘ lod ! yolbnv yollow -j bluo yellow -f blue rod»[-blu<‘ 


rod \ vollow' 1 blue 

I 

in ('\ooHs 


rod 1 vollow”^ j-blac 

1 

in t‘\ooss 

« • 

1. Direct Dyeing. 


rod f yellow bluo 

I 

in oxooss. 


Methods of WoaJihig with Direct Dyes — 
in Direct Dyeing. -ISfothing in the history of cotton dyeing 
caused such a revolution in. the methods of working atT did 
the introduction,^some forty years ago, of the fore-runpers 
(Congo red, Benzo pu^'purinc, Chrysamine, Azo blif?) of 
the now numi'rous gro^ip of dirt^ct 'dyes, folloyvcd as they 
wer(‘ by the* Benzo, Congo, Diamine,* Titan, Chicago and 
Zambesi^members of the group, l^rior to their introduction 
cotton dyeing was always more or less compplicated and 
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mQrdanting methods had to be employed. JVith the intro- 
duction of the direct dyes cotton dyeing has become even 
more sirnple than wool or silk dyeing, and now gill thg^t is 
necessary is to prepare a dye-liquor containing the neces- 
siary^amount of dyestuff and Glauber’s salt, or common salt 
or soda, or some similar body, or a combination thereof. 
The method of working is to place the cotton in a luke- 
warm or even in a hot bath, raise to tlie boil, allow the 
goods to remain in the boiling bath for half an hour to 
an hour, then take them out, wring, wash, and dry. This 
method is simple and will answer for all the dyes of this 
group. There are some that do not require the working to 
be done boiling ; it is simply necessary to enter the cotton 
into a boiling bath and work without steam until the bath has 
\3ooled down. Furious boiling is not needed — a gentle sim- 
mer gives the best results. Uneven dyeing is not character- 
' istic of this group of dyes, unless the cotton is dirty ; no 
matter how^ the operations are carried on, level dyeing is 
the rule, not the exception. An enormous variety of shades 
and tints can be obtained from these dyes, and they can be 
combined together in every conceivable manner and pro- * 
portions. No satisfactory explanation has yet been given as 
to what feature in tlu' chemical^ composition of these dye- 
stuffs,,giv;p tlu^m such an affinity for the cotton fibre as to 
enable them to dye in so simple a ma-'iiner such fast shades 
as t Tf e;»y tdo ^’t is a fact there is such an affinity and there the 
matter must rest. It has been found in practice that the effi- 
ciency of the dyeing operation depends, primarily, of course, 
on ^he particular dye-stuff used, but also upon other factors, 
that^a certain assistant be used. ,Some dyes work on the 
cotton better from a battt contaiwfng (Glauber’s salt, while 
with others common *salt works best, wliile a little soda along 
with the salt facilitates the dyeing in some cas§s. It is 
practically impossible to specify here the best assistant for all 
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the direct colomrs, orv account of the great jiumber of si^ch 
dyes which are known, but in the practical recipes^ given 
below much useful advice will be found. Tlien the quantity 
of such assistants used is of much importance ; there is one 
proportioui at which the best results are obtained for ,saplj 
dye. fhe dyer should find out for himself by experiment 
and the use of the dyes he emj)loys in his work what assist- 
ant and.how much is best, and make his baths up to that 
strength. With some dyes 10 j)er cent, of the assistant will 
be found sufficient, while with others, 25 to 30 per cent, will 
not be too much. The percentage refers to the weight of the 
cotton that is taken. One function of the assistants must be 
pointed out here : it is that in some cases they — especially - 
the alkaline ones, soda, potash, borax, phosphate of soda — 
^help the dyeing by promoting the solubility of the dyestuff* * 
in the bath, thereby retarding the exhaustion of the bath 
and ensuring the production of level shades. The following • 
formulae show the application of the foregoing principles to 
the dyeing of numerous shades on to cotton and also the 
dyes which are applicable, some of the combinations wjiich 
* are possible with these direct dyes, and give some idea of 
the tints and shades of the colours that can be got by their 
means. The best assistanjs.to use arc also indicated in the 
formulae. All the formulae here given and all th^^- ^ill be 
given in future chapiters are intended for 100 lb. wTight of 
cotton fabrics in ftny condition, whether of l':‘^)se .-?cl^on^ 

yarn in cops, hanks br warps and woven fabrics of every 

1 * 
kind. 

^•Direct Dyeing — Rejh, elc. 

(1) Bright Red. — Dy^^with 3ilb..Bcnzo purputiuo 4 B, 

3 lb. soda and 15 lb. Glauber’s salt. This dye may also be 

• • • 

^ Equivalent dyestuffs, ehcmiral c-oiiKtitution, reactions, and other informa- 
tion relating to the dyestuffs mentioned in the following formula! will be found 
in The Colour Index (published by the Society of Dycr«and Colourists). 
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used with 3 lb. r>oap and 10 lb. soda iiifthe bfVl.h with equally 
good results. (2) Pale Salmon. — Prepare a dye-bath with 
3 lb. salt, 5 lb. pliosphate of soda, I lb. soap, 1 Oz. Benzo 
orange 11. For a pale shade like this it is not necessary to 
hecrtrto the boil, a temperature of 170*^’ to 180^^ F. i^^ sufficient. 
(3) Park - Prepare a dye-bath with 20 lb. of Glauber’s 

salt, 2i lb. soap, 1 i lb. Diamine black RO and 2 lb. Diamine 
red N. Enter at 180'^ F., work for a few minutes, then raise 
to boil and dye to shade ; lift, wash, and dry. (4) Turkey 
Red. — Prepare a dye-bath with 1 .1 lb. Benzo purpurine 4 B, 
1 lb. Brilliant purpurine, 2 lb. soap, 10 lb. borax. Enter the 
cotton at the boil and work for one hour : lift, wash, and dry. 
(5) Lilac lied. — l^repare the dye-bath wdth 2 lb. soap, 5 lb. 
soda, 3 lb. Rose aziirine G. Work at tlu^ boil for one hour. 
'*(6) Pink. — Prepare a bath containing 10 lb. soda, 1 oz. Rose 
azurine B. Enter at a. boil and work for one hour, boiling to 
shade ; lift, wash, and dry. (7) Bordeaux. — Prepare a dye- 
bath with 15 lb. Glauber’s salt, 5 lb. soda crystals, 3 lb. Dia- 
mine fast red F, 1 lb. Diamine violet N, 1 lb. Rose azurine 
G. • Enter cold, then raise to the boil, and work for one and 
a half hours ; lift, wash, and dry. (8) Roiie Pink. — The dye- 
bath is made with 2 lb. Erika B, 20 lb. Glauber’s salt and 3 
lb. soap, working at near the boil to shade. (0) Brilliant 
Red.--oM^\v^ the dye-bath with 2i lb. Brilliant pur])urine R. 
and 25 lb. Glauber’s salt, working at the boil for one hour. 

rPink. — Make the dye-bath with \ lb. Diamine 
rose BD, J’lb. soda, 1 lb. soap and 5 lb. Glauber’s salt, work- 
ing at 150"^ F. for half an hour. (II) Dark Red. — Use in the 
dycd)ath 3 lb. Diamine red 5 B, 2 lb. soda ajid 20 lb. Glauber’s 
salt, Vorking at the boil for one hour. (12) Pink. —Prepare 
the dye-bath with 4 oz‘. Diamine lo^e BD, 1 lb. Purkey-red 
oil, 40 lb. Glauber’s salt. Dye at the boil for one hour. 
(13) Scarlet. — Prepare the dye-bath with 4 lb. Diamine scar- 
let 3 B, 1 lb. Turkey-red oil, 20 lb. Glauber's salt. Dye at 
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the boil for om hour.^ ^(14) Scarlet, — Prepa^^e the dye-b^th 
with 3 lb. Titan Hcarlet C, ^ lb. Titan orange, 50 lb. salt. 
Work at tSie boil for thirty minutes, then lift, wash, and dry. 
The dye -bath is not^ exhausted and may be used for further 
lots. (15)«6VimNOM Red, — Prepare the dye-bath with Sm)* 
l^itan scarlet L) and 50 lb. salt. Work at tlu^ boil for fifty 
minutes, then lift, wash and dry. The bath is not exhausted, 
the cott( 4 n taking up only about 3 lb. of the dye-stuff ; it may 
therefore be ke})t for further use, when for each succeeding 
lot 3 to 3^ lb. of colour and 25 lb. of salt only need be addeil. 
(10) Scarlet, — J^re]>are the dye-bath with 5 lb. Roso})henine 
5 B, dissolved in 50 gallons hot water, 2 gallons caustic soda 
lye (00° Tw.), When thoroughly dissolved add 150 lb. salt. 
Make up the bath to 100 gallons. Enba* the yarn and work 
for a quarter to half an hour at about 180° K. ; squeeze off,^ 
and wash thoroughly in cold water until the water runs oft* 
clean. (17) Ro^se Red. — Use 1 lb. Diamine red 10 B, 3 lb. 
soda and 20 lb. (dauber’s salt. (18) Dee/j Crinison.—AJse 
3 lb. Diamine red 10 B, 3 lb. soda and 20 lb. Glauber’s salt. 
(19) Claret , — Use 3 lb. Diamine Bordeaux B, 3 lb. soda^and 
’ 20 lb. (dauber’s salt. (20) Piuk , — The dye-bath is made 
wdt/h 5 oz. Dianil red 4 B, 5 lb. salt and 3 lb. soda. (21) 
Scarlet . — Use in the dye-bath 3 lb. Dianil led 4 B, 15 lb. 
salt and 5 lb. soda. Worfv at the boil for one (22) 

Claret . — Dye with ll*lb. Dianil clar(‘t G, 3 lb. soda and 20 
lb. salt. Work at«the boil for one hour. — 

Dye with 3 Ib. Dianil claret B, 3 lb. soda and SiO lb. salt. 
Work at the boil for one hoip'. (24) Bright Scarlet. — Use in 
th(^ dye-bath 2^ Ib^ Dianil red 4 B, 5 oz. l^ianil orange G, \lh. 
soda and 15 lb. salt. (2^) JJark Marooti. — Make the^dye-lfJath 
with 1 lb. Dianil rtxi 4 .B, 2 1ft. l>ianil claret G, 13 oz. 
Dianil claret B, 5 lb. soda and 20 lb.* salt. (20) Crimson. 

• (to • 

— Dye with 3 lb. (Jongo rubine, 5 lb. soda and 20 lb. 
Glauber’s ^salt. (27) JJark Alaroon. — Use^ in file dye-bath 
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1 lb. Benzo puupurine 4 B, 3 lb. Congc;^ Corinth G, 3 lb. soda 
and 20 lb. Glauber’s salt, working at the boil to shade. (28) 
Pale Fawn Red- AJm in the dye-l)ath 1| oz. Diaminq red 
5 B, 1^ oz. Diamine eatechine G, 3 Ib. soda and 10 lb. 
Gb^^'Aber’s salt. (29) Rose Red, — Prepare the dyo bath with 
f lb. Diamine Bordeaux B, 3 oz. Diamine orange B, 3 lb. 
soda and 20 lb. salt. (30) Crimson. — Use in the dye-bath 
I lb. Diamine Bordeaux B, 3 oz. Diamine fast yellow B, 
3 lb. soda and 20 lb. Glauber's salt. (31) Salmon, — Dye 
with LJ oz. Diamine fast red F, 1.1 oz. Diamine fast yellow 
B, 3 lb. soda and 10 lb. Glauber’s salt. (32) Terra-Cotta 
Red, — Dye with 11 lb. Diamine brown M, I lb. Diamine fast 
red F, 3 lb. soda and 20 lb. Cdauber's salt. (33) Lilac Red . — 
Dye with 4 lb. Heliotro])e BB, 3 lb. soda and 15 lb. Glauber’s 
'salt. (34) Bright Pink. — Use in the dye- bath 2 oz. Rose 
azurine G, 1 lb, soda and 1(> lb. Glauber’s salt. Nearly all 
the direct reds give good pink tints when used in proportion, 
varying from 0-1 to 0*25 per cent, of dye-stulf. 


Direct Dyeing — Yellows^ etc. 

(1) Bright Straw. — Dye in a bath made of J lb. Titan 
yellow GG, 10 lb. salt, for three-quarters of an hour, then 
lift, Wi?shvand dry. (2) Yelhw. — Prepare a dye-bath with 1 
lb. Titan yellow Y, 10 lb. salt. Heat^ to 180'' F., enter the 
goGds,' raise to boil, and dye for one houri; lift, wash and dry. 
(3) Yellow. — Prepare the dye-bath with } lb. Diamine fast 
yellow A, 1 lb. Turkey-red oil, 20 lb. Glauber’s salt. Dye at 
the boil for one hour. (4) Sun Yellow. — Prepare the dye- 
bath with 2 lb. Sun yellow, 30 lb. common salt. Dye at the 
boil. The bath is kept for further' lots. (5) Yellow. — Pre- 
pare the dye-bath with 1 lb. Direct yellow R, 20 lb. Glauber’s 
salt. Dye at the boil for one hour. (6) Yellow. — ^Prepare the 
dye-bath wit/h 2 lb. Ciircuphenine, 20 lb. common salt. Work 
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at the boil foripne hojir* lift, rinse and dry. * (7) Old Oolti, — 
Make the dye-bath with 5 lb. Diamine yellow N powder, 20 
lb. phospliate of soda, 10 lb, soap. Work at the boil for one 
hour ; finish in the usual way. The bath may be kept for 
other lots# of goods. (8) Dark Yellow. — The bath is uft^d^ 
from 2^1b. Toluylene orange G, 10 lb. phosphate of soda and 
lb. soap, working at the boil to shade. (9) Bright Yellow. 
— Use Ijb. Chrysophenine, 2 lb. phosphate of soda and 10 lb. 
Glauber’s salt. (10) Lemon Yellow. — ^Use 1 oz. Chrysamine 
G, 2 lb. phosphate of soda and 10 lb. Glauber’s salt. (Il) 
Yellow. — Dye with 2 lb. Oxyphenine and 20 lb. salt. (12) 
Yellow Olive. — Use in the dye-bath 2 oz. Cotton brown N, 
4| oz. Diamine bronze G, 41 oz. Diamine fast yellow B, 3 * 
lb. soda and 20 lb. salt. (13) Green Yellow. — Dye with J lb. 
Diamine fast yellow B, 2 oz. Diamine bronze G, 3 lb. sodaf* 
*and 10 lb. Glauber’s salt. (14) Gold Yellow. — ^Use in the 
dye-bath 3 lb. Columbia yellow, 3 lb. soda and 20 lb. Glauber’s • 
salt. •(15) Cream. — Dye with \ oz. Toluylene orange O, 24 
grains Brilliant orange G, 1 lb. soda and 10 lb. Glauber’s salt. 
(16) Primrose. — Dye with 3 oz. Dianil yellow 3 G, 2 lb. j?oda 
• and 10 lb. salt. (17) Gold Yellow. — Dye with 2|- lb. Dianil 
yellow G, 7^ lb. soda and 15 lb. salt. (18) Bujf Yellow. — Dye 
with 3J oz. Dianil yellow 2 R, | lb. soda and 10 lb. salt. (19) 
Orange . — l^repare the dye-bath with 2 lb. Chl('»;ti|ihenine 
orange R, 20 lb. common salt. Work at the boil for one hour ; 
lift, rinse and dry# (20) l^ed Orange. — Make dye-lfath^ 
with 3 lb. Mikado orange 4 R and 25 lb. salt. Work at the 
boil for one hour. (21) Ora/ige. — Make the dye-bath witli 3 
lb. Mikado orange G and 25 lb. salt. Work at the boil^or 
one hour. (22) Pale Orfinge . — The dye-bath contains 1j oz. 
Diamine Orange G, 1|^* «z. Diamine? fast yellow B, \ oz. 
Diamine scarlet B, 3 lb. soda and 15 lb.*Glauber’s salt. (23) 
Olive l^ellow. — Dye with f lb. Diamine fast yellow B, 1 oz. 
Oxydiamine black N, ll oz. Diamine bronze G, 3 lb. soda 

7 
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and 20 lb. Glauber’s salt. (24) Dark Orang^, — Dye with 3 
lb. Columbia orange R, 3 lb. soda and 20 lb. Glauber’s salt 
at the boil for one hour. (25) Bright Orange. — tJse 3* lb. 
Congo orange R, 3 lb. soda and 20 lb. Glauber’s salt at the 
boil Tor one hour. (20) Pale Orange. — Dye with 3‘lb. Dianil 
orange 2 R, 2 lb. soda and 10 lb. salt at the boil for one hour. 
(27) Brilliant Orange. — Dye with 4 lb. Dianil orange G and 
20 lb. salt for one hour. (28) Deep Orange. — Dye with 2 lb. 
Oxydianiine orange R, | lb. soda and 20 lb. salt for an hour. 

(29) Pale Orange. — Dye with | lb. Diamine fast yellow B, I 
lb. Diamine orange B, 3 lb. soda and 15 lb. Glauber’s salt. 

(30) Bright Orange. — Dye with li lb. Benzo orange R, li 
lb. Chrysarnine R, 10 lb. phos])hat<5 of soda and 2 lb. soap. 


Direct Dyeing — Greenf<, etc. 

(1) (ireen. — Prey)are the dye-bath with 2 lb. Benzo green 
G, 10 lb. CJlauber’s salt. Enter lukc'warm, bring slovvly to 
the boil, dye for one hour at the boil. (2) Hwsman Green . — 
Makv' the dye-bath with 10 oz. Diamine blaek HW, 4 oz. 
Diamine fast yellow A, 3 lb. soda, 15 lb. Glauber’s salt, work- 
ing at the boil for one hour, then lift, wash and dry. (3) 
Dark Olive . — Prej)are a dye-bath with 3.^ lb. Benzo olive, 2 
lb. Dia../...e black BO, 2 lb. Diamine yellow, 20 lb. common 
salt, 2 lb. soap. Tlu* goods are entenHi into the bath at lOO'^ 
E.,then heat is raised to the boih and the dyeing continued 
for one hour, then lift, wash and dry (4) Dark Olive. — Dye 
in a bath of 2 Ib. Titan yellow Y, 1 II). Diamine brown Y, 1| 
lb. <})iamine blue 3 B, 2 lb. soda. Work for one hour, then 
lift, wash and dry. (5) Olive. — Prepare a dye-bath with 15 
lb. phosphate of soda, 3 lb. soayj, Ig ^b. Diamine yellow N, 4 
oz. Diamine blue 3 B| ]| oz. Diamine brown V. Dye at the 
boil to shade ; lift, wash and dry. (0) Green Olive. — Prepare 
the dye-batE'witli I lb. Diamine black RO, 1 lb. Chrysarnine, 
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I lb. Benzo i^rown, ^ lb. soda, 5 lb. salt, ^ lb. soap. fThe 
goods are entered at about 180° F. and worked fop a short 
time, then the temperature is raised to the boil, and the goods 
are worked for one hour, lifted, washed and dried. (7) 
Remla.-^re]y<iro a bath with 10 lb. Glauber’s salt, ^Vb. 
soap, *'2 lb. Diamine black RO, 2 lb. Diamine yellow N. 
Enter at 120° F., heat to boil and dye for one hour at that 
temperature ; lift, wash and dry. (8) Sa{fe Green . — Prepare 
a dye-bath with 10 lb. Glauber’s salt, ^ lb. Diamine bipck 
RO, 2 lb. Diamine yellow N. Enter at about 150° F., and 
then raise to boil and dye boiling for one hour, wash and dry. 
(9) Drab. — Pr( 7 )are the dye-bath with 10 lb. (Voss dye drab, 
5 lb. soda crystals. Enter at the boil and work at this tem- 
])erature for half an hour. Whilst dyeing add gradually 75. 
lb. salt. Rinse well and dry. (10) Olive . — Prepare the dye*- 
})ath witli 2 lb. Dianil olive, 5 lb. phosphate of soda, 5 lb. 
common salt. Dye at the boil for one hour. (II) Olive.^ 
The dyeing is done in a bath containing 4 oz. Diamine !)lack 
HW, IJ 11). Diamine faonze (i, 5 11). soda, 15 lb. jCJIauber's 
salt. Work at the boil for one hour. (12) Gm.SeS Greaen . — 
Make? the dye-bath with 2 lb. (Jhrysaniine G, IJ oz. Benzo 
azurine G, 5 lb. soap and 10 lb. borax, working at the boil 
for yne hour. (15) Green^ Make the dye-bath with 2 lb. 
Titan yellow Y, 1 lb. Titan blue .5 B and 20 lb. (14) 

Brighl Grass Green. - Dye for an hour at tlie boil with 1 Ib. 
Sulphon azurine D* 2 U). Thiazole yellow and 20 in. (Jlauber’^* 
salt. (15) Green . — Use in the dye-bath 5 lb. Diamine 
B, 5 Ib. soda and 20 Ib. Glriirf)er's salt, working at the boil to 
shad(j. (10) J)at^c Green . — Dye with 5 Ib. Diamine ^xrk 
green N, 5 lb. soda and *20 11). (JlUuber’s salt. (17^ Green.— 
Use in the bath 5 lb. Bcifzo green BB, 5 lb. soda and 20 lb. 
Glauber’s salt at/4ie boil for one hopr. (18) Dark Sea Green. 
— Dye wj^h 5 oz. Diamine black HW, 3 oz. Diamine cate- 
chine G, 3 oz. Diamine fast yellow B, 3 14). so^a and 10 lb. 
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Glauber’s salt, «(19) Pale Oreen, — ^Use in the <lye-bath 3 lb. 
Diamine^ fast yellow B, 2 oz. Diamine black HW, 3 lb. soda 
and 10 lb. Glauber’s salt. (20) Bright Pea ffrccri.— Use in 
the dye-bath 1 oz. Thioflavine S, J oz. Diamine sky blue 
FFaiid 20 lb. Glauber’s salt. (21) Dark Green , — Use If lb. 
Diamine green G, | lb. Oxydiamine yellow GG, 3 11^ soda 
and 20 lb. Glauber’s salt, working at the boil for one hour. 
(22) Deep Green, — Use If lb. Diamine green G, | lb. Diamine 
blapk BH, ^ lb. Oxydiamine yellow GG, 3 lb. soda and 20 
lb. Glauber’s salt. (23) Sea. Green , — Use 2 oz. Dianil yellow 
R, 2| oz. Dianil blue B, If oz. Dianil dark blue R, 1 lb. soda 
and 20 lb. salt, working at the boil. (24) Leaf Green, — Dye 
with 1-| lb. Dianil yellow 3 G, 1 lb. Diaiiil blue B, 11 oz. 

, Dianil blue 2 R, 3 lb. soda, and 20 lb. salt at the boil for one 
hour. (25) Deep Green. — Dye with 2| lb. Dianil yellow 3 G, 
2^ lb. Dianil blue 2 R, G oz. Dianil dark blue R, 3 lb. soda 
and 20 lb. salt at the boil for one hour. Greens are largely 
produced by mixing yellows and blues together, as w^Ill be 
seen fron? the recipes given above ; the particular shade of 
green which is got from a combination of blue and green de- 
pends upon the quality of the dye-stuffs used : thus, to pro- 
duce bright greens of a pure tone, it is essential that the 
yellow used shall have a greenislh tone like Thioflavine S, 
Thiazok- yollow, or Dianil yellow 3 G, while the blue must 
also have a greenish tone like Diamine sky blue, Benzo blue 
d B, etc. By using yellows like Diamine fast yellow R, and 
dark blues like Benzo azurine 3 R, Diamine blue RW, Dianil 
dark blue R, the green which h, got is darken* and duller in 
ton^ ^ The addition of such a dye as Dhimine black BH 
throws the shade more t(^ an oliv'C, while a brown dye- 
stuff, like Diamine brown M, or stn orange dye, like Titan 
orange N, throws the g^een to a sage tope. Examples of 
these effects will be found among the recipes given above. 
It may be abided here that by using smaller quantities, but 
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in the same ]^oporti^)n% as given in the above recipes, a great 
range of tints and shades of ^reen can be dyed from very pale 
to yery deep. • 

^ Direct Dyeing — Bluefi, etc. 

(l^ Bright Blue. — Prepare a dye-bath with I lb. Congo 
bine 2 B, 5 lb. salt, 5 Jb. phosphate of soda, 2 lb. soap. Work 
at the j^oil for one hour, then rinse and dry. (2) Dark Navy . — 
Prepare a dye- bath with 1 lb. Diamine black RO, 2 lb. Dia- 
mine blue 3 R, 8 lb. Glauber’s salt, 2 11). soap. Enter* the 
cotton at 180° K,, and boil for one hour. (3) Pale Blue. — 
Prepare a dye-bath with 10 lb. salt, 3 lb. soda, 3 oz. diamine 
blue 3 R. Work for one hour at the boil, then lift, wash and 
dry. (4) i^ky Blue. — Prepare a dye-bath with 2 lb. Titan 
como G, 20 lb. common salt, 2 oz. acetic acid. Work at the. 
})oil for half an hour, then lift, wash and dry. (5) Bright 
Blue. — Prepare the dye-bath with 1| lb. (3iicago blue 0 H, 
20 ih. (dauber's salt, 3 lb. soay). Work at the boil fpr one 
hour, then lift, wash and dry. (0) Pale Sky Blue. — Make the 
dye-bath witli 1 oz. Chicago blue (5 B, 10 lb. Glauber’s salt, 

2 Ib. soaj). Work at the boil for one hour, then lift, wash and 
dry. (7) Sky Blue. — Prepare the dye-bath with 1 lb. Dia- 
mine sky blue FE, 1 lb. Turkey-red oil, 20 lb. (Bauber’s salt. 
Dyt? at the boil for one rtour. (8) Dark Blue. — Prepare the 
dye-bath with 2| lb. Diamine blue R, 2|- lb. Diamine deep 
black (^r, 1 lb. Turkey-red oil, 40 lb. Glauber’s salt. fV® 
the boil for one hour. (9) Dark Blue. — Preparejbhe dye-baCh 
with 3 lb. Triamine black B, 15 lb. Glauber’s salt, Iti 
gallons of water^ Enter at 150° F., and boil for onejiour. 
Allow the goods to reiyain until the water is cold, wlf6n the 
dye-bath will be comj)kb^ly cxhAusttKl. (10) Blue. — Prepare 
the dye-bath with 2 lb. Diamine stoel blue L, 2 lb. soda, 
15 lb.* Glauber’s salt. Dye at the boil for one hour. (11) • 
Blue. — ftepare the dye -bath with 4 lb. Diamine blue BG, 
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2 lb. soda, 20 lb. Glauber’s salt. O^e at tlui boil for one 
. «» . . « 
hour. In shade this is very similar to that got with Diamine 

brilliant**blue G, which, however, should be used *for light 

shades on account of its brightness. Fol* deep shades Dia- 

mjm^ blue BG is preferal)le, because of its greater ^t inctorial 

power. (12) Light Ivdiqo Blue. — Prepare the dye-bath with 

1 lb. Paramine indigo blue, 2 IV). soda, 20 lb. Glauber’s salt. 
Enter at about 150° F., and dye at the boil for one hour, 

* f* 

(l.‘l) Navy Prepare the dyc'-bath with 4 lb. Paramine 

navy blue R, 2 lb. soda, 20 11). Glauber’s salt. Enter at about 
150° F., and dye at the boil for one hour. (14) Blue . — Pre- 
pare the dye-bath with 1 lb. Paramine navy blue R, 2 lb. 
jSoda, 20 lb. Glauber’s salt. Enter at about 150° F., and dye 
at the boil for one hour. (15) Navy Blue. — l^repare the dye- 
?vxth with 4 lb. Benzo chrome ))lack bliu* B, 15 lb. Glauber’s 
salt, 15 lb. soda. Work at the boil for one hour ; lift, rinse 
gnd dry. (10) Gre}/ Blue.— Prepares th(‘ dy('-l)ath with 2 lb. 
Paramine blue black S, 2 lb. soda, 20 lb. Glaulx'r’s. salt. 
Enter at 150° F., and dye for one hour at boil. (17) Blue . — 
Prepares thc' dye-bath with 1 lb. Paramine' blue B, 2 lb. soda, 
20 lb. Glauber s salt. Rnb-r at about 150° F., and dye at the 
boil for one l)our. (18) Slate Blve.— Prepaiv the dye-bath 
with I lb. Diamine black BH, J oz. Diamine fast yellow 
B, 2 11). soda and 10 lb, Glauber's' salt. Dye at thc^ boil to 
shade. (10) Dee}) Hlue. — ITse lb. Biamine blue BX, i lb. 
OxyUiamine black N. 3 lb. soda and 20 Ib^^ (dauber’s salt at 
the boil forgone hour. (20) Blue. -Dye at the boil for one 
noui-with li lb. Diamine sky blue, 2 oz. Diamine green B, 

2 lb. soda and 10 lb. (illauber's salt. (21) Navy. — Dye with 
1 lb. 'Dianil dark blue R, 8 oz. Dianil bla(;k CR, 5 lb. soda 
and 20 lb. 'Halt at the boil f(ir one hpvi*. (-2) Dark Navy . — 
Use 2 lb. Dianil blue B, 2 lb. Dianil dark blue R, | lb. Dianil 
black CR, 2 lb. soda and 25 lb. salt-, working at the boil for 
one hour. (2;jl) Deep Bine,— Dye with .‘Ij lb. Diamine blue 
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black E, 5 ll\ soda anA* 20 lb. Glauber’s salt at the boil for 
one hour. (24) Deep 2^Zw,e.— Dye with 3 ifi. Zambesi black 
BR^ 3 lb. soda and 20 lb. Glauber's salt at the boii for one 
hour. (25) Dark — Use 3 lb. Dianil dark blue R, 3 lb. 

caustic syda TO'^ Tw. and 25 lb. salt, working at the boil for 
one liour. (26) Violet /Hue. — Dye with 3 lb. Dianil^^afk 
blue 3 R and 25 lb. salt at the boil for one hour. (27) Bright 
Blue. — Use 1 lb. Diaiiil blue B and 20 lb. salt, working at 
the boil for one iiour. (28) Full Blue. — Dye with 3 lb. 
Brilliant azurine 5 G, 5 Jh. common salt, 5 Jb. phosphate of 
soda and 2 lb. soap at the boil for oik* hour. (29) Dark 
Blue. — Dye with 3 Jb. Krie blue BX, 3 lb. soda and 20 lb. 
Glauber’s salt at the boil for om* hour. (30) Pale Blue . — ^ 
Dye wuth 1 lb. Chicago blue 6 B, 3 lb. soda and 20 lb. salt at 
the boil for one hour. (31) Deep Blue. Dye with 1^ Ib^ 
Oxydiamine black A, 2 lb. Diamine di^ep blue R, 3 lb. soda 
and 20 lb. Glauber’s salt at the boil lor one hour. (32) Blue^ 
...Uyc with 6 oz. Diamine blue 3 B, 14 oz. Diamine skv blue 
RF, 3 Jb. soda and 10 lb. (dauber’s salt. (33) -Dye 

with 4 lb. Diamine new blue R, 3 lb. *soda and 20 llif. Glauber’s 
salt at the boil for one hour. (34) Dark Navtp — Dye with 
1| lb. J)iamine blue R, 3 lb. soda and 20 lb. Glauber’s salt 
at the boil for one hour. (35) Bkg Blue. — Br(*])ar(* thc^ dye- 
bal^i with 6 oz. Diamin(*^slvy blue FF, 3 lb. soda and 10 lb. 
Glauber’s salt, working at the })oil for one hour. *^U>) Dark 
Blue. Use in tl^e dye-bath 3 lb. DiamiiK^ blue U\V,^2 tb. 
soda and 20 Jb. Glauber^ salt, working at the boil for ofie 
hour. (37) Dark Bine. — Prepare the dye-bath with ^ < 

Triamine black T>1\ and 15 lb. (Uauber's salt ; work at the 
boil to shade. ^3S) /i/z/c. -Use 2 lb. Direct indigo bl#K* and 
15 lb. Glauber's salt ; .work ati^he J)oiJ. (39) Bf^ght Blue . — 
Use in the dye-bath 3 lb. Titan comp SN, 2 lb. acetic acid 
and 2b Jb. salt •working at the boil for one hour. (40) Tur-^ 
quoise^Mue.— Dye with 1 lb. Diamine sky blu^ 1 (»z. l>iamine 
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fasj. yellow B, 2Jb. soda and 10 lb. dlajiber’s s/alt, working at 
the boil to shade. (41) Dark Navy, — Use 4 lb. Titan Navy 
R and ^20 lb. salt at the boil for one hour. (42) Green 
Blue, — ^Dye with 1 lb. Dianil blue G, 2| oz. Dianil yellow G, 
\ UV/^oda and 20 lb. salt at the boil for one hour. •(43) Many 
more formulae could have been given, but the above will per- 
haps suffice ; they include all the best of the direct blue.s. 
Paler tints of blue may be got by using from 1 to 2 per cent, 
of any of these blues and also of the many direct blacks now 
on 'the market. The direct blues as a rule have a good degree 
of fastness to light. 


Direct Dyeituj — Lilac^s, Violels, etc. 

(1) Lilac. — Prepare a dye-bath with I lb. Hessian browm 2 
M, J oz. Azo mauve AM, 1 lb, soap, 2 lb. soda, 10 lb. salt. 
AVork at the boil for one hour, then lift, wash and dry. 
(2) Flaw Dye with 3 lb. Oxydiarnine violet G, 3 lb. < soda 
and 20 lb. salt. (3) Dark Flnm. — Use in tlui dye-bath 3 lb. 
Oxydiarnine violet B, 3 lb. soda and 20 lb. Glauber’s salt, 
w^orking at the boil. (4) Violet. — Make the dye-bath with 
I lb. Oxydiarnine violet B, 1 lb. soda and 10 lb. Glauber’s 
salt, and dye at the boil to shade. (5) Violet. — Dye with 
12 oz. Dianil blue 4 R, 2 oz. Dianif blue B and 10 lb. salt at 
the boil. (6) Lilac. — Dye with 1| oz. Diamine rose GD, | 
oz. Piamine sky blue FF, 1 lb. soda and 10 lb. Glauber’s 
salt at the boil to shade. (7) Red Violet. — Make the dye- 
bafch'‘with ^ lb. Diamine violet N,, I oz. Diamine brilliant blue 
G, l^lb. soda and 10 lb. Glauber’s salt, working at the boil. 
(8) ReU Violet. — Dye with 1 lb. Diamjne violet N, 1 lb. soda 
and 10 lb. Glauber’s salt', (^b) Bright* Red Lilac. — Dye wdth 
]| lb. Erika BN, 4 oz.^ Chicago blue 4 R, 3 lb. soda and 20 
lb. Glauber’s salt at the boil. (10) Grey Lilac. — Dye with 
12 oz. NeutraUgrey G, 3 oz. Erika BN, I lb. soda and 10 lb. 
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Glauber salt m the boil for one hour. (11^ Pale LiUic^— 
Dye with 2| oz. Dianil claret ‘B, 2| oz. Dianil blue 4 and 
10 Ib.-salt. * (12) Ligh^Plum,~Dye wdth 10 oz. Dianil claret B, 
10 oz. Dianil blue and 20 lb. salt. (13) Dull Lilac. — Dye with 
J lb. DiamSie brown V, 1 lb. soda and 10 lb. Glauber’s sart.* 
(14) HeUotro'jje . — Dye with 4 oz. Heliotrope 2 B, 1 lb. soda 
and 10 lb. Glauber’s salt. (15) Plum. — Dye with 3 lb. Congo 
Corinth B, 3 lb. soda and 10 lb. Glauber’s salt. (16) Dull 
Violet. — ^Use in the dye-bath \\ lb. Chicago blue 4 R, 14 o:}. 
Erika BN, 3 lb. soda and 20 lb. Glauber’s salt, working at 
the boil for one hour. (17) Red Lilac . — Dye with 6 oz. 
Oxydiamine violet G, 2 oz. Oxydiamine violet B, 1 lb. soda 
and 10 lb. Glauber’s salt at the boil for one hour. (18) Violet. 

- Dye with 3 oz. Diamine violet N, 2 oz. Diamine blue 3 R, 

1 lb. soda and 10 lb. Glauber’s salt. (19) Fawn Drab. — Pre- 
j)are a dye-bath with 1 lb. Cachou do laval, I oz. Benzo 
piirpurine B. Enter the cotton into this bath in the cold* 
and heat to tlu* boil, taking about one hour for the operation, 
then add 4 lb. common salt and boil for tlire(*-quarteuH of an 
hour longer ; lift, wash and dry. "" 


Direct Dyeing — Browns. 

(1) ^ale Olive Brown . — The dye-bath is made wii^r"! lb. 
Diamine bronze G, 1 dz. (btton brown N, 3 oz. Diamine 
gold, 5 lb. soda, 15 lb. Glauber’s salt. Work at the boil for 
one hour, then lift, wash and dry. (2) Red Brown.— 
a dye-bath with If lb. Cotton yellow, 4 lb. Hessian brown 2 
Sn, 2 lb. Diamine black RO, 1 lb. soda, 2 lb. salt. En^/b 
the goods at 180° F., then t^aise to Vie boil and work* to the 
shade ; lift, wash and drf .• (3) hrown Drab. — ^Prepare a 
dye-bath with } Ib.^ Cotton brown N,,| o*z. Diamine yellow 
N, f oz. Diamine black BO, 15 lb. phosphate of soda, 3 lb. 
soap. Work at the boil for one hour. (^)%Oold^ Brown . — 
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Prepare the dye-bath with 16J oz. 'I'ohiylene/’orange G, oz. 
Toluvilene orange R, 4| oz. Az© mauve, 2-i lb. soap, 5 lb. soda. 
Dye at the boil for one hour. (5) Chestnut Brown. — Prepare 
a dye-bath with 10 lb. common salt, 2 lb. Beiizo brown G, 
' 2 To. Benzo azurine G, I lb. (^hrysophenine. Eu^?r the goods 
at 150'' F., raise to the boil and dye boiling for one hour. 
(6) Purple Brown. — Prepare a dye-bath with 10 lb. common 
salt, 2 lb. Benzo brown NB, 1 lb. Azo violet. ,Enter the 
cotton at 150° raise to the boil and dye boiling for an 
hour ; lift, wash and dry. (7) B/vuew . Jh*e})are a dye-bath 
with T) 11). soda, 10 lb. (Jlauber's salt, 12 oz. Chrysamine, 1 oz. 
Benzo purpurine, oz. Benzo azurine. Dye at the boil for 
one hour, rinse and dry. The brown thus got is fast to wash- 
ing. (8) Dark Chestnut Brown.— Pr€>])are a dye-l)ath with 
10 Ib. salt, 8 lb. Benzo brown NBX, raise to F., enter 
goods, heat to boil, and work for one hour ; lift, rinse and dry. 
• (9) Dark Broini. —Prepnro n dye-bath with 20 oz. Glauber's 
sail j)er gallon of w^ater used, 2i lb. soaj), \l lb. dliamine 
black pO, 2 lb. ( V>tton brown N. Entei' the yarn at IHO"" F., 
give thn^e turns, raise tem])erature to boil, and work to shade ; 
lift, rinse and wash. (10) Gold Broivu Prepuro the dye- 
bath with 4 lb. Titan gold, 50 lb. salt. Work at the boil for 
thirty minutes, then lift, wash and drv . The dve-bath is not 
exlur.;-‘ted, only about 8 lb. of the colour being taken up 
by the cotton. It may, therefore, be ke])t for further lots, 
adding 8 lb. more (olour and ybout 2(V lb. more salt for each 
^ J^atch of cotton, or if it is not desired to keep the bath, add 
l(\ss colour to start with, and towards the end of the operation 
more salt. (II) Brown. — Prepare, the dye-bath with 4 
lb. Paramine brown G, ^0 lb. Ghuiber's salt, 2 lb. soda. Dye 
at the boil for one hour. {Vl\ 1Aghl Brown. — Prepare the 
dye-bath wdth 8 lb. Diamine catechine G, 8 lb. soda, 15 lb. 
Glauber’s salt. Dye at the boil for one hour.^ (18) Dark 
Brown.— Ilhepi^re the dye-bath with 5 lb. Diamine catechine 
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B, 3 lb. soda, xmiD. ijrlj,ut)er’s salt. Dye at tl^e boil for oi^e 
hour. (14) Dark Drab. — Prepare the dye-bath with 1 lb. 
Titan , brown Y, 3 oz. Columbia green, 32| oz. Diamine 
bronze, 17 lb. Glauber’s salt. Work at th(^ boil for one hour, 
then lift, wag^h and dry. (15) Pale Brown. — Tlie dye-bath^ii 
made with 2 lb. Mikado orange 4 R, 3 oz. Jkuizo fast grey, 
30 lb. Glauber's salt. Work at the boil for one liour, tlien 
lift, wash ^ and dry. (10) Gold Brown. — ^Make a dye -bath 
with 1 lb. Titan gold, 50 lb. common salt. Enter at the boil, 
work for an hour, then lift, wash and dry. Keep the batli 
for another lot of goods ; it will only require the addition of 
about 14 oz. of colour and 10 lb. salt. (17) Buff Broicn . — 
Make the dye-bath witlii f lb. Titan gold, | lb. Titan brown 
R, 5 oz. Titan blue 3 B, 40 lb. common salt.' Work at the 
boil to shade, then lift, w’ash and dry. (IS) Deep Chestnut 
Brown. — Make the dye-bath with 3 lb. Titan brown R, 1^ 
lb. Titan blue R, 25 lb. common salt. Wtak at the boil for^ 
an hour* then lift, wash and dry. (10) Light Seal Brown. r— 
Make the dye-bath with 10 lb. salt, 2 lb. soda, 14 oz. Oxyphe- 
nine, J lb. Atlas red R, 0 oz. Diamine blue BX. Work jit 
the boil to shad(‘, then lift, wash and dry. (20) Orange 
Brown. — Make a dye-bath with 10 lb. salt, 2 !b. soda, 14 oz. 
()xy])henine, I lb. Atlas red \i. 1 oz. Diamine blue BX. 
Work the boil to sliade, ^tlien lift, w^ash and drv^^(2l) 
Pale Xut Brown. — Use wi the dye-bath oz. Diamine eate- 
chijie G, 1 oz. Diamua^ brown M, 1 oz. Diainine catechiri^ 

2 lb. soda and 10 lb. (dauber’s salt, working at tlie boil for 
one hour. (22) Walnut Rruwv^.-Dye with 1 lb. Diamine 
iTrown M, 3 oz. Diamiiu' orange G, 2 oz. Diamine blac]^ 
RW, 2 lb. soda and 10 lb* (dauber's salt at the boil for one 
hour. (23) Black /iro?yv?.— IJse in tlft^ dye-bath 3 lb. Diamine 
brown M, | lb. Diamine blue black R, 3 H). soda and 20 lb. 
(dauber's *salt, worlting at the boil. (24) Beddish Bro7vn. — 
Dye with 2*fl&. Diaiiil brown R, 5 lb. salt and^5 Ib.Tphospliate 
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6i soda at tha boil for one hour.' »(25) cLco late Brown , — • 
Dye ^'ith 2 lb. Dianil brown '*T, 5 lb. phosphate of soda and 
5 lb. salt at the boil for one hour. (26) Dark Brown , — ^Dye 
with 2 lb. Dianil dark brown, 5 lb. salt and 5 lb. phosphate 
^ soda at the boil for one hour. (27) Light Brown, — Pre- 
pare the dye-bath with 5 lb. Diamine catechine G, 3 lb, soda 
and 15 lb. Glauber’s salt. (28) Brawn. — ^Dye with 2| lb. 
Cotton brown N, 4 oz. Diamine black HW, 2 lb, soda and 
20 lb. Glauber’s salt at the boil for one hour. (29) Dark 
Walnut Brown. — Make the dye-bath with 3{ lb. Diamine 
brown M, 6 oz. Diamine catechine B, 6 oz. Diamine red 5 
B, 2 lb. soda and 20 lb. Glauber’s salt ; work at the boil. 
(30) Dark CheMnut Brown. — Dye with 2h lb. Dianil brown 
R, 1 lb. soda and 20 lb. salt at the boil. (31) Dark Brown, — 
Dye with 2 lb. Dianil brown 3 GO, 2 lb. Dianil brown BD, 

1 lb. Dianil red 4 B, 3 lb. soda and 25 lb. salt at the boil for 
' one hour. (32) Brown. — Prepare the dye-bath with 5b. 
Mikado brown M and 25 lb. salt ; w<;rk the cotton in this at 
the boil for one hour. (33) Nut Brown. — ^Use in the dye“l)ath 
2J*lb. Benzo brown G and 15 lb. salt, working at the boil. 
(34) Dark Brown . — Use in the dye-bath 3 11). Benzo brovfti 
NB and 15 lb. Glauber’s salt, working at the boil. (35) 
Dark Broimi. — Make the dye-bath with 4 lb. Di})hcnyl brown 
BN,^j lb. Glauber’s salt and 4 lb. soap, working at the boil 
to shade. (36) Black Brawn . — Use' in the dye-bath 2\ lb. 
Dianil brown 3 GO, 1-J lb. Duviil brown G, f lb. DianiJ dark 
_blue R, '3 lb. soda and 25 lb. salt. (37) Dark Brown. — Dye 
with 1| lb. Zambesi black D<; IJ lb. Brilliant orange G, 3 lb. 
J^ftda and 20 lb. Glauber’s salt at the boij to shade. (38) GoU 
Brown- — Dye with 2 lb. Curcumiiie S, 1 lb. Columbia orange 
R, 5 oz. Columbia black FB, 3 Fol soda and 15 lb. Glauber’s 
salt at the boil. (^9) Dark Chestnut. — Pye at the boil with 
2 lb. Columbia Orange R, 8 oz. Columbia black F,B, 2 lb. soda 
and 10 lb. Glauber’s salt. (40) Sage Brown. — Dye with 1 lb. 
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^ Zambesi black 1 Ib^durcumine S, f lb. orange 

GD, 3 lb. soda and 30 lb. Glawber’s salt at the boil.^ (41) 
Deep Browft . — Dye 3J lb. Diamine brown M, f lb. Oxydia- 
mine orange G, J lb. Diamine black HW, 3 lb. soda and 20 
lb. Glauber’i salt at the boil. (42) Chestnvi , — Dye with 2^ 
Jb. Diamine brown G, f lb. Oxydiamine orange R, 3 lb. soda 
and 20 lb. Glauber’s salt. (43) Pale Walnut Brown , — Dye 
with Ilk Diamine brown M, | lb. Oxydiamine orange G, 
oz. Diamine black BH, 3 lb. soda and 20 lb. Glauber’s 
salt. Various other browns may be obtained by combining 
the various direct browns together or with other direct dyes. 
The use of a yellow or orange will brighten them ; that of a 
red will redden the shade ; the addition of a dark blue or a 
black will darken the shade considerably. It may be useful 
to remember that a combination of red, orange and blue or 
black produces a brown, and by using various proportions a 
great range of shades can be dyed. 


Direct Dyeing — Blach'i. 

* (1) Black . — Prepare a dye-bath with 6 lb. Diamine black 

RO, 2 oz. Thiofiavine S, 2 lb. soap, 10 lb. salt. Enter 
the cotton at the boil and dv<j for one hour ; lift, wash and 
dry. (2) Black . — Prepare the dye-bath with 5 lb. direct 
deep black E extra, and | to oz. common salt per gallon 
of water. Dye at the boil for one hour. (3) Deep BlacH^, 
— Prepare the dye-bath with lb. Diamine deep black 
RB, 2 lb. sodtH, 20 lb. Glaubers salt. Dye at the boil f^ 
one hour ; lift, wash and dry. (4) B/ncAr.— Prepare the d^^^- 
bath with 5 lb. Direct trimiiine black GX, 15 lb. GJauber’s 
salt. Dye for one hour af 4he boil*; lift, rinse and dry. In 
working for from ^wo to three hours thft dye-bath will ex- 
haust completely. (5) Black . — Prepare the dye-bath with 5 
lb. Oxydiamine black A, 20 lb. Glauber’s ^alt, ^ lb. soda. 
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Dye at the b^vil for one hour. (6) Biack , — Prepare the dye- 
bath ^vith 6 lb. Pluto black K. Dye at the boil for one hour 
with the addition of f to IJ oz. Glauber’s salt, I to f oz. soda 
ash per gallon of liquor. To develop the shade it is neces- 
SSfy to dye in a boiling liquor. (7) Black.— 2| lb. 
Diamine jet black Cr» 2] lb. Diamine jet black RB, 2 lb. soda 
and 20 lb. Glauber’s salt, working at the boil for one hour. 
(8) Blark. — ITse 0 lb. Oxydiamine black NR, 2 llx soda and 
20 lb. Glauber’s salt, working at the boil for one hour. (9) 
Black. — Use 0 lb. Columbia black FBB, 3 lb. soda and 
20 lb. Glauber’s salt, working at the boil to shade. (10) 
Besides the blacks given in tlu’; above reci])es, there are 
other brands which arc used in the same way, and vary 
slightly in the shades of black they give. 

7 ) Irect Dyeincf — ( f , etc. 

"All the direct blacks require working in strong baths to 
give anything lik(' black shades ; they all have, more or less, 
a bluish tone, which can be changed to a jetter shade by 
the addition of a yellow or green dye in sjuall proportions, 
which has been done in one of the recipes given above. 
By coupling, chroming or developing, the direct blaj)ks can 
be ml5y7e to give full, deej) and fast blacks, and examples of 
their use in tliis manner will be found in following sections. 
By using all th(^ direct Idacks'^in proportions varying from 
JL-to 1 per cent, of dyestuff to th(‘' weight of tlie cotton they 
give greys of various tints aiTd def)ths ; a few examples of 
sitgh gr(\vs will now be given. 

(1) Blue Greij. — Prepare the d\V.-hath with \ lb. Oxydia- 
mine black A, 1 lb. soda, 1 0 lb. Ghuiber’s salt. J)ye at the boil 
for one hour. (2) Bright Grey, — Prepare dye-bat|i with 4| 
oz. Azo mauve AM, 1 1 oz. Direct yellow G, 3 Ib.^soda, 15 lb. 
common salt. (8) Silver Grey, — Prei)are the dye-bath with | 
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* oz. Neutral grey\^, 10 \h. snipnate of soda. Work at the bcil 
to shade, then lift, wash and d^y. (4) Slate. — Dye in a bath 
with ^ lb. t)iaminc Ijlack BH, 3 oz. Diamine bronze G, 15 
lb. Glauber’s salt at the boil for three-quarters of an hour. 
(5) Bronze t^rey. — Prepare a dye-bath with ^ lb. Diamiwi^ * 
bronze G, 15 lb. Glau]>er’8 salt, 5 lb. soap. Enter at about 
l()()° E., raise to boil and work for one hour ; lift, wash and 
dry. (0)« Dark Slate. — Prepare a dyc-])ath with 10 lb. 
Glaub(^r’s salt, 1.], lb. soap, I lb. Diamine black RO, 2 lb. 
C^otton brown N. bleat to about 150° F. Enter the goods, 
wo?*k for a sliort time, then raise to the boil and work for one 
hour ; lift, wasli and dry. (7) Green, (hey. — Prepare a dye- 
bath with 10 lb. (dauber’s salt, 1 lb. Diamine black RO, 

2 oz. Thiohavine S. Enter at from 150° F. to 1S0° F., raise 
ty l)oil and dye for one hour ; wasli and dry. (8) Light Slate. 

— Prepare a dye-bath containing 2^ lb. soaj), 15 lb. (Glauber's 
salt, 0 oz. Diamine black RO, \ oz. Fhioflavine S. Enter, 
cotton ifi 140° F., work a little, then heat to boil and dye ’to 
shade : lift, wash and dry. (0) Grey. — Prepare thf? dye- 
bath with 1 1b. Diamine grey G, J oz. Diamine scarlet B, Ub. 
soda, 1 lb. soap, 5 lb. Glauber's salt. Dye for one hour at 
the boil. (10) Light (hey. — Prepare tht^ dye-bath with 1 lb. 
Diaminj* gre>^ (b I lb. soda, ^l*lb. soaj), 5 lb. (Jllauber's salt. 
Dye for one liour at the boil ; lift, rinse and dry. It :‘«wy be 
i5on v^enient h('re to deal* with the question of the fastness of 
the direct dyes to sncti influen^jes as light, aii*, acids, alkaliiC" 
washing and soaj)ing, that hav(‘ a very material inlhience on 
tjie use of these dyes in dyeing* various fabrics, 

JHrect Dyes, Fa^tfiess In Soap and Light .--- This. jnatt(%* 
can only be dealt with hert'^n v(‘ry general ttu ins, for Jipace is 
limited and the dye's are tde^ numerous for eletailed mention. 
They vary very gjpatly in de'grees pf fastness, some are 
absolutely *^st to all influence's ; the blacks are among 
the fastest, generally these resist washing anej soa].nng, stand 
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atids well an^ are fast to alkalis ;4iglit, towever, affects 
them ^more or less, though th^y cannot be reckoned fugitive 
colours. The few direct greens known are good colours ; 
they stand washing, soaping and light well, but they are 
f firffccted by acids and alkalis. The blues vary#very much, 
generally they stand soaping and have a fair degree of fast- 
ness to light, acids have but little action, alkalis tend to 
redden the shade, while heat also affects them. J'he direct 
browns are very variable ; they are in genercal not fast to 
light ; they stand washing and soaping and resist alkalis, 
but are altered by acids slightly. The yellows rank among 
the fastest of colours to light and washing and soaping ; acids 
have but little effect ; they are reddened by alkalis. Among 
the reds there is great variation in properties, generally they 
are not fast to light, standing washing and soaping well and 
resisting weak alkalis ; some of them, such as the Benzo pur- 
purines and Congo reds, are very sensitive to acids, being 
tinned blue with very weak acids, but on washing or^jsoaping 
the original colour comes back ; others, like the Titan reds, 
Diffmine reds and Delta purpurines, are not so sensitive, but 
these are affected by moderately strong acids ; there arc n 
few reds, like Benzo fast scarlet 4 BS and Purpuramine 
DH, which are fast to acids. The depth of shade which is 
dyedihas some considerable influence on the degree of fast- 
ness ; the deeper shades of a colour mre always faster than 
tne paler shades, particularly i}s regards light ; a difference 
of i per cent, of dyestuff has been kiiow^n to make', a very 
aj)pr(^ciablo degree of differenpe as regards the fastness of a 
c<i>Iour to light. 

Direct Dyeing, Amount of Dye Ah^iorhed In dyeing 
cotton with all the direct dyes, i,t ^s found that the whole of 
the dyestuff is not removed from the dye- bath ; how much 
is taken up by the cotton and the depth of the shade which 
is dyed upon th(j cotton, chiefly depends upon three factors : 
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► (1) Volume of Vater \ise<t* ; (2) Quantity of saline salts us^d ; 

(3) Degree of affinity of the ^dyestuff for the fibre. There 
are also other factors, such as temperature at whfch the 
dyeing is carried oh, the character and condition of the 
fabrics being dyed, etc. 

Ratio of Water to Dye and to Cotton in Dye-bath . — 
The volume of water used in making the dye-bath has a 
very great influence upon the amount of dye taken up by 
the cotton, the greater the volume of water the less dye is 
absorbed and the })alei- the colour which is produced upOn 
the fibre. It is, therefore, important to use as little water 
as possible in making up the dye-bath ; indeed, for anything 
like good results to be obtained with some dyes, especially 
those of the sulphur series, like Immedial blacks, Katigen 
browns, (^ross-dye blades, etc., it is necessary to em] 3 lo 3 r"' 
Vhat is called a short bath, that is making it as strong as 
possible. Hie pi’oportion of water with such dyes should 
not e:jg:jeed fifteen times the weight of the cotton b^ing 
dyed, that is, for every pound of cotton, 1-1- gallons of water 
can be allowed. This will suit the dyeing of yarns and 
Joose fabrics like knitted stockings and hosiery goods very 
W(;ll. In the case of dyeing piece goods on a jigger or con- 
tinuous dyeing ma(;hines even strongei* liquors can bo used 
with itdvantage. With soitie of the older direct dyes, like 
Congo red, Benzo azurine, Diamine scarlets, tht^ proportion of 
water may be incrc|ised to twenty times the weight of 
cotton. Ill any case the quantity of water used should not 
exceed twenty-five times the weight of the cotton. Titr 
*second factor, the quantity of saline salts, like Glauber’s si^lt, 
soda, borax, etc., added, in the dyeing, is not without in- 
fluence, generally the njoj’c thatf is -added the more dye 
there is left in the bath, but here again diiuch depends upon 
the salt*and the colouring matters used. Some salts, more 
particularljT Glauber’s salt and common salt, temd to throw 
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some dyestuffs out of the bath, and the more there is used 
of them the deeper the shad^ produced on the fabric. It is 
quite impossible, having regard to the scope of tiiis book, to 
deal with this question in detail. The dyer should ascertain 
. icr himself the best salts and the best proportioirs of these to 
use with the particular dyes he is using. The recipes given 
above will give him some ideas on this point. The third 
factor, the degree of affinity of the dye for the cotton fibre, 
has some influence on the depth of shade which can be 
dyed from any given strengtli of the dye-bath. There is a 
very considerable difference among the direct dyes in tliis 
respect. There are some which have a fair degree of affinity, 
while there are others which have but little affinity, and 
while in the former case there is little dye left in the bath, 
in the latter case there is a good deal. When dyeing plain 
shades with single dyestuffs this is not of much moment, 
^bc'cause if the bath be kept for further use, as will be spoken 
of< presently, the bath may be brought up to itsooriginal 
strength by adding a proportionate amount of dyestuff, but 
wl^pn compound shades are being dyed, using two or more 
dyes, then this feature has some influence, for they will 
not be absorbed by the fibre in the same proportion as 
they were put in the bath, and so when making up tlie 
d\xvt^,th for the second lot, and adding the same i)roi)ortion 
of dyes, the shade which is produced will not be quite the 
same, for the first lot of cotton ^n taking up the dyes in vary- 
ing quan'dties has altered their relative proportions, and so 
the bath for the second lot pf cotton will actually contain 
more of one dye than did the first bath, and the influence ol: 
this ex, cess of the one constitueiat will show itself in the 
shade ultimately dyed. 'The more lots of cotton there are 
dyed in the bath the greater will this influence be. The 
dyer must by practical experience find out for himself in 
what direction this feature of the direct dyes exerts its in- 
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fluence on the Jiarticul^r^dyes he is working yith and make 
due allowance. It is found in* practice that from one-fourth 
to one-half* of the original weight of dyestuff is left in the 
bath, and in order to be as economical as possible a custom 
has arisen of keeping the bath and using it again for dyc-irjg* 
further lots of cotton. In thus making a continuous use of 
dye-batlis it is important in preparing the baths for the next 
lot of cotton to add hrvst the requisite quantities of dyestuffs, 
how much will depend upon the factors and conditions 
already detailed, but from one-half to three-fourths of tlie 
original quantities arc added. Practical exp(^rience alone is 
the guide to be followed. Having added the dyestuff, then 
sufficient water must be added to bring uj) the volume of the 
bath to tlu? proper amount, for it will have lost some. The^ 
loss of water arises from two sources : first there is the 
eva]K)ration, which always occurs when dye-baths are heated 
uf), and, second, there is the mechanical loss due to its 
absorption by the material which is being dyed. WhcB a 
jnece of cotton or other textile fabric is immersed in a dye- 
liquor it absorbs mechanically some of it, and this amqunt 
ftiay be roughly put down as about its own weight ; thus 100 
lb. wiaght of cotton will take up 10 gallons of liquor and carry 
that quantity out of the bath.. To some extent this may be 
minimised by a previous wStting out of the cotton ..which 
will then have in it as Diuch liquoi* as it will take up, and so 
practically no more •will be, taken up from the dye-bat ilT 
Any loss of volume which may thus occur can be*^remedied 
by the addition of watc^r. Tlui dye-baths containing in solu- 
tion, in addition to.tlie dyestuff, salt, or Glauber's salt, mr 
any other added substance*, the cotton in taking up filie dye- 
liquor will, of course, takef i»p some* of fhese in proportion to 
the volume of liquoj absorbed. The tjnnoGnt may range from 
4 oz. to 1 IJ). per gallon of liquor, and if 100 lb. cotton is being 
dyed and takes up from 1 0 to 1 5 gallons^ of liquor, it is 
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obvious that must absorb from t^ 10 lb. foi saline matter,- 
and as the salinity of the dye^liquor is of some importance in 
dyeing direct colours, in making up the bath for the next 
lot of cotton this must be allowed for and suitable additions 
c ^nade. In order to do tliis properly it is a good^plan to rely 
upon the Twaddell test. The dyer should take the Twaddell 
degree of his bath bt^fore use and always make up his baths 
to that strengtli. 1"his will be found to rang(^ froip ir to 12^^ 
Tw. 1"hus, for instance, a dye-bath made from 120 gallons 
of water with 20 Ih. to 25 lb. common salt or (Jlauber’s salt 
with the dyestuffs will stand at 4® Tw., one made with 50 lb. 
common salt or Glauber’s salt at S'" Tw., while one which is 
made with 80 lb. to 100 lb. salt will stand at 12® to 13® Tw. 
If the dyer always maintains his liquors at one uniform 
degree Twaddtdl he can invariably depend upon getting uni- 
form shades from his dye-baths. This uniform strength is 
.attained by adding more salt or more water as the case may 
require. Of course the continuous working of dye-baths can- 
not go^ on for ever ; sooner or later the baths become thick 
aru? dirty, and then they must be thrown away and a new 
bath started. 

2. Direct Dyeing Foll’o^ved by Fixaiion w^tk 
Metaliac Salts. 

It is an acknowledged princ^iple in dyeing that to produce 
colours fast to washing, soaping and rubbing, there must be 
produced on the fibre an insojuble coloured substance. Now 
as the direct dyes do not essentially produce such insoluble 
bodies .when dyed on the cotton,# the colours they form are 
not always fast to washing and ^seaping. ft has been ascer- 
tained, however, that some of the direct dyes, e.g, Benzo 
azurine, Chicago blue. Catechu browns, Diamine blues. 
Diamine browr^s, etc., are capable of uniting with metallic 
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bodies to form insoluo^ coiour lakes, and this oombinatiQn 
can take place on the fibre. l«ast shades may be dyed with 
the dyestuffs named ^ above, and with others of this group, 
by first dyeing them in the usual way, then passing through 
a boiling bath containing bichromate of potash or coppf^^ 
sulphate, either together or separately. The two fixing 
agents here named have been found to be the best, although 
others, asf for instance, zinc sulphate, chromium fluoride and 
iron sulphate have been tried. With some dyes there is little 
or no alteration in shade, but in others there is some changes, 
thus the blues as a rule tend to become greener in tone, and 
browns also tend to acquire a greener tone and deeper shade. 
The treated sliades thus obtained are notable for considerable 
fastness to wasliing, soaping and light. It is to be noted 
that bichromate of potash exercises both a fixing and an 
oxidising action on dyestuffs, hence it is needful to use it 
with some degr(x^ of caution and not in too great an amount, 
otherwise ^vith some dyes there is a risk of over-oxidation, 
and in consequence 7 )oor shades will be developed. The 
following reci 7 )es will serve to show what dyes may thus be 
used, and the colours that can be obtained with them. 


Dinr.t Dyeing and Fixing *by Metallic Salts — Beds and 

Yellows. 

(1) Dark Bed. — l^se in the dye-bath 3 lb. lhamine fast re-cf 
F, 3 lb. soda and 20 Ib. ( dauber’s salt, work at the boil for 
^orie hour, then lift, rinse and* pass into a boiling bath con-* 
taining 3 Ib. fliiorick' of chromium for ten to fifteen minut«!s, 
then lift, rinse and dry. • By using 1 Ib. of the dypstuff in 
the same way a light red "shade is*got.* (2) Orange . — Dye at 
the boil for one hopr with 1 lb. Chrysp.mftie G, 3 lb. soaji and 
10 lb. Glajiber’s salt, then rinse and fix in a fresh boiling bath 
with 1 lb, bichromate of potash, 3 lb. sulplu^te of*copper and 
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2 Jb. acetic apid. (3) Yellow. — iJye^ with lb. Diamine 
yellow N, 3 lb. soap and 15 lb. phosphate of soda, then fix 
with 4 lb. fluoride of chromium. (4) Gold Yelkm . — Prepare 
the dye-bath with 3 lb. F3enzo chrome brown 5 G, 1 lb. soda 
ra#h, 12 lb. Glauber’s salt. Dye at the boil for one hour and 
rinse. This gives an orange brown. To get the yellow shade, 
afterwards clirome with 3 lb. bichromate of potash, 3 lb. 
sulphate of copper, 1 lb. acetic acid, in a fresh bath. Enter 
at about 130° F., bring to the boil, and boil for half an hour. 


Direct Dyeing and Fixing by Metallic Sails — Greens. 

(1) Pale Leaf Green. — Dye with 3 lb. Dianil yellow 3 G, 
1 lb. Dianil yellow R, 1 lb. Dianil blue G and 20 lb. salt, then 
fix with 3 lb. copper sulj)hate and 2 lb. acetic acid. (2) Leaf 
Green. — Dye with 3 lb. Dianil yellow 3 G, 3 lb. Dianil blue 
G and 20 lb. salt, fixing with 4 lb. cop))er sulphate and 2 lb. 
acetic acid. (3) Dark Green. — ^Dye with 2 lb. Dianib.yello w 
R, 1| lb. Dianil dark blue R, 1 lb. soda and 20 lb. salt, fixing 
with 3 lb. copper sulphate. (4) Pale Olive Green. — Dye with 
2| lb. Diamine fast yellow R, 11 lb. J)iaTnine blue RW, | lb; 
Diamine blue RW, | lb. Diamine catechiiie G ; flx with 4 lb. 
sulphate of copj)er and 2 lb. acetic acid. (5) Russia Green . — 
Dye with 2| lb. Diamine blue RlV, 10 oz. Diamine dark blue 
B, 2J lb. Diamine fast yellow B, 3 lb. soda and 20 Jb. 
Glauber's salt; fix wdth 4 lb. sulphate a)f co])per and 2 lb. 
acetic acid^ ((i) Blue Green . — Dye with 1 1 11). Diamine sky 
'blue FF, fi oz. Diamine fast yellow^ B, 1 lb. soda and 10 lb. 
Gli^nber's salt ; fix with 2 lb. sulphate of copper and 1 lb. 
acetic acid. (7) Bronze Green. — Ure in the bath at the boil 
4 lb. Diamine bronze G, 2‘‘lb. sod?, and 10 lb. Glaul)er’s salt, 
then fix with 4 Ib. fluoride of chromium. (8) Pea, Green . — 
Dye in a boiling bath with \ lb. Diamine sky blue FF, 
lb. Diamine* fast yellow A, 1 lb. soda and 10 ll). Glauber’s 
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► salt, then fix in a fresh J)a%h with 2 lb. sulphate of copper and 
1 lb. acetic acid. (9) Leaf Green. — Dye at the boil for one 
hour in a bath containing 2| lb. Diamine fast yellow' B, If 
lb. Diamine blue R\V, 7 oz. Diamine catechine B, 2 lb. soda 
and 20 lb. Glauber’s salt, then fix in a new bath with 
sulphate of copper and 2 lb. acetic acid. (10) Light Green . — 
Prepare the dye-bath with oz. Diamine blue RW, oz. 
Diamine prange B, 2 lb. Diamine fast yellow B, 1 lb. soda 
and 10 lb. Glauber’s salt, work at the boil for one hour, then 
treat in a fresh bath wdtli 3 lb. sulphate of copper. (11) Oli1)e 
Gre.en. — Dye with lb. Chicago blue RW, 15 oz. Chrysa- 
mine G, 2 lb. soda and 10 lb. Glauber’s salt ; fix with 1 lb. 
bichromate of potash, 3 lb. sulphate of co])per and 2 lb. acetic 
acid. (12) Pea Green. — Use in the dye-bath 3 lb. (^hryso- 
phenine G, I lb. Chicago blue 6 B, 2 lb. soda and 10 Ibr’* 
tllauber’s salt, working at the boil for one hour, then fix in a 
fresh boiling bath with 3 lb. sulphate of co 7 )j)er and 2 lb. 
acetic i^cid. (13) Greea.- -Dye with 2| lb. Chicago blue 1?, 

5 oz. Chrysamine G, 2 lb. soap and 20 lb. Glauber’s salt ; fix 
with 1 lb. bichromate of potash, 3 lb. sulphate of copper and 
•2 lb. acetic acid. (14) Dark Green. — Dye with IJ lb. Dia- 
mine grecui B, 11 oz. Diamine bronze G, 1 ib. Diamine fast 
yellow A, 3 lb. soda and 20 lb. Glauber’s salt, working at the 
boil for one hour, then liftf rinse and fix in a fresh boiling 
bath with 3 lb. fluoride of chromium for one to flfte^en 
minutes. (15) Darli -Use in the dye-bath 2| 

Diamine bronze (v, 3 lb. soda and 20 lb. Glauber's ^alt, w'ork- 
ing at the boil for one hour, then lift, rinse and fix with 3 lb.' 
fluoride of chromium as above. 


Direct DijeAnq ana csuosefiuent P ijcing^ 

(1) f)ark Blue* — Prepare the dye -bath with 3 lb. Benzo 
blue RW.'To lb. Glauber’s salt ; dye for one hou» at the boil, 
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then treat in bath with I lb. sul^^liate oi copper at the 
boil for half an liour. (2) Bhe . — Dye with If lb. Diamine 
brilliant blue G, 1] lb. Diamine sky blue FF, 2 lb. soda and 
20 lb. Glauber's salt : fix in a bath with 4 lb. sulphate of 
f'^^pper and 2 lb. acetic, aeid. (;i) Light Navj/.—Dye with 
1 lb. Diamine blue 3 R, 2J lb. Diamine blue RW, 2 lb. soda 
and 20 lb. Glauber’s salt : fix with 4 lb. sulphate of copper 
and 20 lb. acetic acid. (4) Bright Navy , — Dye with 4 lb. 
Diamine bi-illiant blue G, 2 lb. soda and 20 lb. Glauber's 
salt ; fix with 4 11). sulphate' of co})})er and 2 11). acetic acid. 
(5) Blue. — Dye with 3 lb. (Iiieago blue RW, 3 lb. soda and 
20 lb. Glauber's salt ; fix with 3 lb. sulphate of copper and 
^ 2 lb. acetic acid. (0) J)arlc Blue. — Dye with 3 lb. Chicago 
blue RAV, IJ lb. Zambesi black F, 3 lb. soda and 20 lb. 

' Glauber's salt ; fix with 3 lb. sulphate of copper and 2 lb. 

acetic acid. (7) Deep Stale Blve.--l)\t^ with 1| lb. Zambesi 
' black F, 1] lb. (liicago blue B, f) oz. Columbia yellow', 3 lb. 
soda and 20 lb. Glauber’s salt : fix with 3 lb. sulphate of 
coj)per and 2 lb. acetic aend. (8) Light Blue. — Ihepare the 
dye-bath with 2 oz. Diamine sky blue FF, f oz. Diamine fast 
yellow A, .1 lb. soda, 2 lb. soaj) and 5 lb. Glauber's salt dye ; 
for on(^ hour at the boil, then treat in a fresh bath with li lb. 
sulphate of co])per for half an hour. (9) Dark Blue. — Pre- 

f C- 

pare the dye-bath with 4 lb. Bclizo chrome black blue B, 
15 lb. Glauber's salt and 3 lb. soda. Work at the boil for one 
< hour, then chrome in a fresh bath with^d lb. bichromate of 
potash. 1 Hr. sul])hate of copper and .1 lb. sulpluiric acid. (10) 
f)nrk Blue. - Dye with 21 lb. JMamineial blue R, 3 lb. soda . 
and>20 lb. Glauber's salt; fix AAitli 2 lb, sulphate of copper, 

2 11). hichf‘omat(‘ of potash and 2 11;. acetic acid. (11) Tur~ 
quoiseBlue. — Dye with 1 Ib. Vhicagc "blue (i B, 2 lb. soda and 
10 lb. Glauber’s salt, find fix with 3 lb. suly)hate of copper and 
2 Ib. acetic acid. (12) Dark Turquoise Biue. — Dye^with 3 lb. 
(yhicago bluest B, 2 lb. soda and 10 lb. Glauber’s salt, and fix 
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^ with 3 lb. sulphate of c«)p^r and 2 lb. acetic ac^id. (13) Bl/ick 
Blue. — Dye with lb. Diamipe dark blue B, 1 lb. Diamine 

new blue R, 2 lb. soda and 10 lb. Glauber’s salt, fixing with 
5 lb. sulphate of copper and 2 lb. acetic acid. (14) By 
mixing together the various Diamine blues a very gre%t^ 
range of shades can be produced, from pale sky-blue tints to 
the deepest of blues. (15) Bright Blue. — Dye with 2^- lb. 
Dianil bkie B and 20 lb. Glauber’s salt ; fix with 3 lb. 
fluoride of chromium. (16) Dark Blue. — Dye with 3 lb. 
Dianil blue B, 1 lb. Dianil dark blue K, 1 lb. soda and 20 ft), 
salt, fixing with 3 lb. fluoride of chromium. 

J)irect Difeing and Subsequent Fixing — Violets, etc. 

(1) Red Violet. — Dye with I Ih. Dianil blue 4 R and 10 11^ 
^alt, fixing w'itli 4 lb. fluoride of chromium. (2) Dark 
Plum. — Dye with 3 lb. Dianil blue 4 R and 15 lb. salt, fixing 
with 4^1b. fluoride of chromium. (3) Red Violet. — Dye with 

1 lb. Diamine blue 3 R, 1 lb. soda and 10 lb. Glauber’s salt, 
fixing with 11 lb. sulphate of copper and 1 lb. acetic acid. 
.(4) RerJ Plum. — Use 3| lb. Diamine blue 3 R, 3 lb. sod^and 
20 lb. Glauber’s salt, fixing with 5 lb. suli^hate of copper and 

2 11). acetic acid. 

» 

Direct Dge%ng and Subsequent Fixing. 

(1) J)ark BrowiK — Frcpa.re the dye-bath with 5 1b. Dia- 
mine catechine B, 3 lb. soda and 15 lb. Glauber^ salt, and 
^dye at the boil for one hour,. then treat with 2 lb. sulphate 
of coppeu* and 2 lb* bichromate of potash. (2) Brown. - Di*e- 
pare the dye-bath with* 4 lb. Parainine brown (,^, 20 lb. 
Glauber’s salt, 2 lb. Hodii and dye at ‘the boil for one hour ; 
treat with 3 lb. copper sulphate. (Q) Bight Broken . — Dye at 
the boil /or one hour in a bath containing 5 lb. Diamine 
catechine G, 3 lb. soda and 15 lb. Glauber’s saK, then treat 
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in a fresh bath with 2 lb. sulphate of C 9 pper and 2 lb. bichro- 
mate of potash. (4) Dark Chestnut Brown, — Dye for an 

hour inV boiling bath with lb. Diamine catechinc G, 1.^ lb. 

* 

Diamine fast yellow B, 3 lb. soda and 20 lb. Glauber’s salt ; 
tljfin fix in a fresh boiling bath with 2 lb. sulphate of copper, 

2 lb. bichromate of potash and 2 lb. acetic acid, working for 
fifteen to twenty minutes, then rinsing and drying. (5) 
Brown. — ^Use 3 lb. Catechu brown GK, 15 lb. Glauber’s salt 
and I lb. soap ; after dyeing for one hour at the boil treat in 
a fresh boiling bath with 3 lb. copper sulphate. (6) Dark 
Brown. — Dye at the boil for one hour with 3 lb. Catechu 
brown FK, 15 lb. Glauber’s salt and 1 lb. soap, then treat 
f in a fresh boiling bath with 3 lb. copper sulphate. (7) 
Bronm. — Prepare the dye-bath with 9 oz. Diamine blue 
iiW, ]2| oz. Diamine orange B, 1| lb. Diamine fast yellow 
B, 2 lb. soda and 20 lb. Glauber’s salt ; after working for one 
» hour at the boil treat in a fresh boiling bath with 4 lb. suliihate 
of copper. (8) Brown, — Prepare the dye-bath with* 4 lb. 
Benzo chrome broAvn 2 R, 20 lb. Glauber’s salt (crystals) 
and dye at the boil for one hour ; afterwards treat with 
bichromate of potash and sulphate of c(>|:)per. (9) Nut ' 

Brown. — ^Dye in a bath with 4 lb. Benzo chrome blown G 
and 20 lb. salt, then treat in a fresh bath with 4 lb. bichro- 
mate of jiotash, 4 lb. copper sulpiiate and 1 lb. acetic acid. 
(10) Chestnut Brown. — ^Dye at the boll for one hour in a 
^"^th containing 4 lb. Benzo chrome brown R, and boiling 
bath with 4 lb. bichromate of potash, 4 lb. sulphate of copyier 
* arid 1 lb. acetic acid. (11) D^irk Olive Brown, — Dye with 
4 IV. J^iaminc bronze G, 1 lb. Diamine oi^nge B, 2 lb. soda 
and 20 ]h, Glauber’s salt ; fix with*' 5 lb. sulphate of copper 
and 2 lb. acetic acid. ‘ (12f) Deep-Brown, — ^Use in the dye- 
bath If lb. Diamine brown B, If lb. Diamine fast yellow B, 
i oz. Diamine black BH, 3 lb. soda and 20 lb. Glauber’s salt. 
The fixing bath contains 2 lb. sulphate of copper, 2 lb. bichro- 
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mate of potash and Ih. acetic acid. {\^) Dark Brown . — 
Dye with 2 lb. Diamine brovp M, 1 lb. Diamine fast red F, 

I lb. Diamine jet black Cr, 3 lb. soda and 20 lb. Glauber’s 
salt. The fixing bath contains 2 lb. sulphate of copper, 2 
lb. bichromate of potash and 2 lb. acetic acid. (14) Bh^k 
Brown. — Dye with If lb. Diamine dark blue B, | lb. Diamine 
orange B, If lb. Diamine fast yellow B, 2 lb. soda and 20 lb. 
Glauber’^i salt, fixing with 5 lb. sulphate of copper and 2 lb. 
acetic acid. (15) Light Sage Brown. — Dye with f lb. Dia- 
mine brown B, \\ lb. Diamine fast yellow B, 3 oz. Diamine 
dark blue B, 2 lb. soda and 20 lb. Glauber’s salt, fixing with 
3 lb. sulphate of cojiper and I lb. acetic acid. (16) Pale 
Brown. — Use in the dye-bath 1 lb. Dianil brown 3 GO, 4 oz. » 
Dianil brown B, 4 oz. Dianil black N, 1 lb. soda and 20 lb. 
salt, fixing witli h] lb. sulphate of copper and 1 lb. acetic acid. 

(17) Walvui Brown. — Dye with 2| lb. Diamine blue 3 R, 1 
lb. Diamine brown M, 2 lb. soda and 20 lb. Glauber’s salt, » 
then fix with 5 lb. sulphate of coj)per and 2 lb. acetic acid. 

(18) Pale Fawn Brown. — Dye with 2 lb. Diamine blue 3 R, 

1 lb. Diamine brown M, 2 lb. soda and 20 lb. Glauber’^^ salt, 

^then fix with 5 lb. sulphate of copper and 2 lb. acetic acid. 

(19) Pale Fawn Brown. — Dye with \ lb. Diamine orange B, 
f lb. Diamine fast yellow B., 1 lb. soda and 10 lb. Glauber’s 
salt, ^xing with 2 lb. sulplilite of copper and 1 lb. acetic acid. 

(20) Sage Broivn. — Dye with 9 oz. Diamine blue RW, f lb. 
Diamine orange B,»1J lb. Diamine fast y(41ow B, 2 lb. sodai 
and 20 lb. (Glauber’s salt. The fixing is done* with 4 lb. 

^sul])hate of cop])er and 2 lb, acetic acid. (21) Red Choco 
late . — Dye with 3 Jb. Diamine orange B,,l lb. soda and ICSlb. 
Glauber’s salt ; fix with 2 lb. sulphate of copper /ind 1 lb. 
acetic acid. (22) Dark^QhesUm^. — Dye with 2-^ lb. Dianil 
brown 3 GO, 13 oz. Dianil brown R, *13 oz. Dianil brown 
BD, 1 lb. soda and 20 lb. salt, fixing with 3 lb. copper ’ 
sulphate and 1 lb. acetic acid. (23) Brown ^ — D^e with 2f lb. 
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Chrysophenine (jr, IJ lb. Diamine brojvn G, IJ lb. Chicago 
blue RW, 3 lb. soda and 20 lb. /Glauber’s salt ; fix with 3 lb, 
sul])hatc of copper and 2 lb. acetic acid. ^ (24) Nut-Brown . — 
Dye with 3 lb. (^hromanil brown 2 0, 3 lb. soda and 20 lb. 
Giftuber\s salt ; fix with 1 lb. bichromate of potash. 3 lb. 
sulphate of copper and 2 lb. acetic acid. 


Direct Dyeing and SnhseqneM Fixing — Greys. 

(J) Dark Grey . — Dye at the boil for one hour with 1 lb. 
Zambesi black F, 3 lb. soda and 10 lb. Glauber’s salt ; fix in 
a flesh boiling batli with 3 lb. sulphate of copper, 1 lb. bichro- 
•mate of ])otash and 10 lb. Glauber’s salt. (2) Dark Grey . — 
Dye with 3 lb. Chromanil black 4 RF, 3 Ib. soda and 10 lb. 
Glauber’s salt ; lix with 1 lb. bichromate of potash, 3 lb. 
sulphate of copper and 2 lb. acetic acid. (3) Dark Grey . — ^Use 
dn^the dye-bath 1 lb. Diamine blue RW, J lb. Diamine orange 
B, I '•11). Diamine new blue R, 2 lb. soda and 20 lb. Glajiber’s 
salt, fixing with 4 lb. sulphate of copper and 2 lb. acetic acid. 
(4) Pgle Greenish Grey.--Dyc^ with J oz. Diamine orange B, 
3 oz. Diamine blue RW, | lb. soda, 2 lb. soap and 5 lb. 
Glauber’s salt, fixing with I lb. sulphate of copper and ^ lb. 
acetic acid. (5) Slate Blue . — Dye with ] lb. Diamine dark 
blue B, 2 oz. Diamine new blue^'R, 1 lb. soda and 10 lb. 
Glauber’s salt ; fix with 2 lb. sul])hate of cojiper and ! lb. 
^^c?tic acid. (0) Prepare the dye-bath with 2 lb. 

Cross-dye bkick 2 B, o lb. soda ash, 15 lb. common salt ; after 
rinsing h^ave th(^ cotton in the^ air to age overnight, rinse 
agaifi and work for half to threo-quart(U‘s an hour at from 
150'’ to IfiO’ F. ill a bath containkig 5 lb. bichromate of 
potash and 5 lb. sulphuric ^acid, tkem thoroughly rinse and 
dry. (7) J)ark (7r6y.-- Dye with 1 lb. Dianiine jet black Cr, 
1 lb. soda and 10 lb. Glauber’s salt, fixing with 1 Ib^ bichro- 
mate of potash and J Ib. acetic acid. (8) Green Grey. — Dye 
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with 1 lb. Diamine dafk blue B, 2 oz. Diamine orange B, 
4 oz. Diamine fast yellow B,^ 1 lb. soda and *10 lb. Glauber’s 
salt, fixing with 3 lb. sulphate of copj^er and 1 lb. accltic acid. 
(9) Qrey . — Dye witli 4 oz. Dianil black N, 1 lb. soda and 10 
lb. salt, fixing witli 1 lb. copper sulphate and \ lb. acetic acfid. 


Direct Dyeing and Suhseqnent Fixing — Blacks. 

• 

(1) Black. — Prepare the dye-bath with 5* lb. Diamine jet 
black RB, 1 lb. Diamine dark blue B, 20 lb. Glaub(u*’s sAlt ; 
dye at the boil for one hour, rinse and then treat the goods 
simmering for twenty minutes with 4 lb. bichromate of 
potash. (2) Black. — Prepare the dye-bath with 8 lb. Chro-^ 
manil black RP and 20 lb. Glauber’s salt ; dye at the boil 
for one hour, then treat boiling hot for about thirty minucl^ 
in a fresh bath with 1 lb. bichromate of jiotasli and 3 lb. 
sulphate of copjier. Add 0 lb. only of the dyestufi to the^ 
bathior a second batcJi. (3) Black. — ^Use 5 lb. Dianil j^ldck 
N, 5 lb. soda and 20 lb. salt ; then fix with 3 lb. copper sul- 
phate, 3 lb. bichromate of potash and 2 lb. acetic acid. (4) 
Black. — Use in the dye-bath 5 lb. Dianil black CR, 3 lb. 
caustic soda, 3(P IV. and 20 lb. salt, fixing with 3 lb. co})per 
sulj)hate, 3 lb. bichromate of ])otash and 2 Ib. acetic acid. 
(5) fJet Dye witU 5 lb. Diamine jet black Cr, J lb. 

soda and 20 lb. Glauber’s salt, fixing with 4 lb. bichromate 
of potash and 2 1^. acetic acid. - ; 

Shades obtained by means of direct dyestujfs may also 
be made faster to washing (though their fastness to light is‘ 
sometimes reduced) by after -treating them with formj^lde- 
hyde. The process is, easily carried out since it merely 
consists of giving the dy<}d fabrii 2-4 ends in a jig containing 
a 1-2 per cent, solution of formaldehyde at 40''-(KP C.. sub- 
sequently washing and dr3^ing the fabric. This treatment » 
is suitabfe for brown and black colours. » 
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3. Dieect Dyeing Followed* b;^ Fixation with 
Developers. 

f ^ 

A large number of the dyes prepanjd from cbal tar are 
called azo colours, such for instance arc the Biebrich and 
/Stoceine scarlets and oranges, Naphthol black, Congo red, 
etc., just to name a few. The prepaiation of these is about 
the simplest operation of colour chemistry, and consists in 
taking as the base an amido compound as the chemist calls 
such. '^I'hese amiejo compounds, of which aniline, toliiidiiie, 
benzidine, naphthylaminc are familiar examjdes, arc char- 
acterised by containing the molecular group NHg, which 
radicle is built up of the tw^o elements nitrogen and hydrogen. 

* All compounds which contain this group are basic in char- 
jicter and combine with acids to form well-defined salts. 
When these amido bodies are treated with sodium nitrite 

t 

and hydrochloric acid they undergo a chemical change, the 
'’fc^ature of which is that the nitrogen atoms present in the 
amitio compound and in the nitrite unite and a new^ com- 
pound i.^. produced which is called a diazo compound, and 
the ^operation is called “ diazotisation.” For example, 
when paranitroaniline is subjected to this reaction it under- ’ 
goes a change indicated thus : — 

C^H^NOaNHa h NaNOg ^ 2HCI - 

Paranitroaniline, Sodium nitrite, Hydrochloric acid, 

C^H^NOgN: NCI + ' NaCl 1 2 H 2 O 

Paranitro benzene Sodium chloride, Water, 
diazo chlorid(j, 

JThe above shows that when j)aranitroaniline is dissolved 
with hydjrochloric acid and treated with nitrite of soda it 
forms diazonitro benzene chioride, spdium chloride and water. 
The diazo compoundti are rather unstable bodies, yet they 
have a great affinity for other compounds, such as naphthol, 
X)henylene diamine, phenol, and combine easily with them 
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when brought into cojit&ct, the new compounds forming the 
dyestuffs of commerce. The azo dyes contain the charac- 
teristic gr4[)up of two nitrogen atoms shown in the tormula 
N : N. In dealing with the production of colours direct on 
the fibre this subject will be elaborated more fully, 

Now many of the direct dyes, Diamine blacks, Diamine 
cutch, Primuline, Diazo brown, Zambesi blues, browns, etc., 
contain jimido groups, by reason of having been made from 
such bodies as phenylene diamine, amido naphthol, toluidine, 
etc., and it has been found that when dyed on the fibre tliey 
are cai)able of being diazotised by passing the dyed fibre into 
a bath of sodium nitrite acidified with hydrochloric acid, and 
if then they are placed into a bath containing such a body as 
beta -naphthol, phenylene diamine, etc., new compounds or 
dyes are i)rodueed, which arc characterised by being insoluble* 
*in water, and, therefore, being formed on the fibre as indi- 
cated are very fast to washing, soaping and similar agencies. 
Often.the new or developed dye formed on the fibre differs 
markedly in colour from the original dye. Perhaps in no 
case more energetically than with Primuline. The original 
• colour is a greenish yellow, but by using various developers, 
as they are called, a great variety of shade can be obtained 
as shown in this table. 


Developer, 
Beta-na})hthol . 
Alpha-naphthol * 
Phenylene diamine 
Phenol 

Resorcine • . 
Naphthylamine ether* 
Blue developer AN .• 


Colour produced. 
Bright scarlet. 
Crimson. 
Brown.* 

Gold yellow. 

• Orange. 

Blue. 

Green/ 


As regards the dyeing operation, it in no way differs from 
that descfil)ed for simple direct colours, yet if ^ood results 
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are required full shades must be djed. The cotton must be 
rinsed in cold ^ater, and be quite cold before being diazotised. 
Diazotidng is simple, yet it must be done with caj'e to secure 
good results. It consists essentially in*the use of an acidu- 
^ Jilted bath of sodium nitrite. 

Preparation of the AeiduhteA Bath of Sodimn Nitrite . — - 
To make the bath for diazotising there is taken (for each 100 
lb. of goods) sufficient water to handle them in comfortably, 3 
lb. of sodium nitrite and 6 lb. hydrochloric acid. This bath 
nlust he quite cold otherwise it does not work well. The 
goods are handled in this for from fifteen to twenty minutes, 
when they are ready for the next o})eration. The bath is not 
exhausted of nitrite, etc., hencci it can be kept standing, and 
for each succeeding lot of cotton it is strengthened up by 
"^adding one-third of the quantities of nitrite and acid origin- 
ally used. Of course the bath cannot be k(^])t for ever, soonel* 
or later it will get dirty, and then it must be thrown away 
an^l a new bath be made up. ^ 

Diazo Componruls Formed on Fibre Unstable. — The diazo 
compounds formed on the fibre are not very stable bodies. 
They decompose on being exposed for any great length of 
time to the air, while light has a strong action on most, if 

not all of them ; hence it follows that the diazotising process 

• 

should not be carried out in a 10(0111 where direct, strofig sun- 
light can enter or fall upon the goods. Then again, after 
diazotising, the treated goods should qot be allowed to lie 
about exposed to air and light, but the operation of develop- 
ing should be proceeded with at once, otherwise the diazo 
b^dy will decompose, and weak and defective colours ar^ 
liable to be; obtained on subseque^nt development. 

Developers. — For vlevAoping, ^qnite a large number of 
substances are used. Some of tjiese are regular articles of 
commerce, others are the special productions of certain firms, 
who advisa their use with the dyes that they alSo manufac- 
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turc. These latter arg #ent out under such designations as 
Developer B, Developer AN, or Fast-blue developer. Those 
most, in use are (1) beta-naphthol for red from Primuline, and 
for bluisli blaeks from Diamine blacks, Diazo blacks, Zambesi 
blacks, etc. ; for dark blues from Diamine blues, Diazo blueii# 
etc. ; for greys from Diamine blues, Neutral grey, etc. (2) 
Alpha-naphthol for dark reds from Primuline, greys from 
Diamine, blues, Neutral grey, etc. (3) Phenylene diamine 
for blacks from Diamine blacks, Diazo blacks, Zambesi blacks, 
Trianiine blacks, etc. ; for dark browns from Diamine browns, 
Diazo browns, etc. ; for light browns from Cotton browns, 
Diamine cutch, Priniuline, etc. (4) Naphthylamine ether 
for bliK's from Diamine blacks, etc. (a) Phenol for claret frf)m 
Diamine cutch, and for gold yellow from Primuline, etc. 
(0) Resorcine for orange from Primuline, etc. (7) Soda for 
Tjrowns frcjin Diamine cutch, Diazo browns, Zambesi browns, 
for orange from Diamine orange, and yellow from Primuline. 

1. Beta-naphthol. — ^This is by far the most importanV of 
the (levt'lopers. It is a white body, insoluble in water, hut 
reailily soluble' iii soda lye, and a solution is (‘asily m^ide by 
•taking 10 lb. beta-na|)hthol and heating it with 10 11). caustic 
soda lye of 70^ Tw. and (JO gallons of water. This bath may 
be used as the develo[)ing bath, or it may be diluted with 
moi'e water. It is not desiAibU' to use any more caustic soda 
than is necessary to dissolve tlu' beta-naphthol. so that th(' 
bath is not too alkaliru^. To |)roduce full shades it usually 
takes 1 per cent, of tlu* w(‘ight of the cotton oi tlu*. beta- 
naphthol. but it is best to use the bath as a continuous one 
^and for the first lot of cotton us(^ 2 per (jciit. of naphtlw)!, 
while for* each succet'ding lot only 1 per cent, more yaphthoJ 
need be ackled to the samf'*l)ath. ^riiis^bath is alkaline, wliile 
tlie diazotising bath is ac'id ; unless, jbhefeforc*, the cotton be 
well wasfied when it is taken from the latter bath tluax^ is a 
risk of the alkali of tlu* onci being neutralised b^ the acidity 

9 
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of the other, and the naphthol bein^ thrown out in an insol- 
ul)le form. This, of course, is easily remedied should it occur. 

Developer A (Bayer) is a mixture of beta-naphthol and 
caustic soda in tlic powder form, so that a solution is obtained 

simply adding water. Rather more (about 1| per cent.) of 
this is required than of beta-naphthol. 

2. Alpha-naphthol Developer has similar properties to, and 
is used in the same way as, beta-naphthol ; it develops much 
darker and rather duller colours, which are less fast to 
washing. 

3. Resorcine Developer. — Resorcinc, like naphthol, is insol- 
uble in water, but it can be dissolved by using cither soda ash 
or caustic soda. The latter is preferable, as the former is 
liable to give a developing bath that froths in working, cspeci- 

m 

ally if much acid has been left in the cotton from the diazotis- 
ing bath. The proportions arc : 10 lb. resorcine, 25 lb. caustic 
soda lyc of 70° Tw., sp. gr. 1*350 and 00 gallons of water ; 
ordO lb. resorcine, 20 lb. soda ash and 00 gallons of water, 
heated until a solution is obtained. In the developing bath 
1 per cent, of resorcine is usually sufficient to use. It develops 
an orange with Primulinc. 

4. Developer F (Bayer) is a mixture of resorcine atid soda 
ash. It requires 1 1 per cent, to make a developing bath. 

5. Phenol Developer, also knci»\n as carbolic acid, finds a 
use as a dev^eloper. It is dissolved in caustic soda, 10 lb. 
phenol, 15 lb. caustic soda lye of 70° Tw., sp. gr. 1*350 and 
60 gallons 'of water. Generally 1 per cent, is sufficient to use 
as a developer. It is often called yellow developer. 

- 6. Naphthylamine Ether Developer is used as a developer 
for blues in conjunction with the Diamine blacks. It is pre- 
pared for use by dissolving in hj'^drochloric acid, 10 lb. naph- 
thylamine ether powder heated vdth 5 lb. hydrochloric acid 
and 50 gallons w^ater. About 1^ per cent, is required to form 
a developing bath. Naphthylamine ether is also "sent out in 
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the form of a paste mix<?d with acid, and containing about 25 
per cent, of the actual developer. * 

7. Anunodiphenylamine ^'ast Blue Developer Kd (Cas- 
sella) is aminodiphenylamine. Jt is insoluble in water, but 
soluble in dilute acid, 10 lb. fast blue developer AD, 5 IJj. 
hydrochloric acid and 35 gallons of water making the bath. 
To develop full shades 1 to 1 1 per cent, is required. 

8. Blue Developer AN (Cassclla). The base of this is in- 
soluble in water, but dissolves in soda, and is probably a 
naphthol-sulpho acid. The product, as met with in Ihe 
market, is soluble in water, and 27 lb. dissolved in 20 gallons 
of water form the bath. To produce full shades per cent, 
is usually required. 

9. Phenylene Diamine Developer is most important. It 
comes into tlie market in two forms, as a powder, very nearly 

*pure, made into a solution by dissolving 10 lb. with 20 gallons 
of water and 5 11). hydrochloric acid, and as a solution pre- < 
])ared/eady for use. Develoj)er C (Bayer) and developer E 
(Bayer) are preparations of diamine, the former in powder, the 
latter in solution. Phenylene diamine can be used with the 
• addition to the developing bath of acetic acid or soda. 

10. Schaeffer’s Acid is a sulphonic acid of beta-naphthol, 
and is dissolved by taking 10 lb. of the acid and 7-| lb. soda, 
boiling with 50 gallons C|f water. About 1| per cent, is 
required for developing full shades. 

1 1 . Developer 5 ( ethyl beta-naphthylamine, ! 
in the form of its hydrochloric acid salt. Tlie biith is made 
from 10 lb. of the developer and 50 gallons of water, IJ per 

^cent. being used to obtain full shades. t 

12. Developer D (Bayer) is dioxy-naphtlialenc-sulphonic 
acid, and simply requirc^s^^ssolvin^ in water to make the bath. 

13. Toluylene Diaming is a hom^ilogue of phenylene 
diamine? and is used in precisely the same way. Generally 
the speciaf developers issued by the various dolour firms 
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simply require dissolving in water ‘'co form the developing 
bath. The cot^ton, previously being passed through the 
diazotising bath, is then run into the developing bath, in 
which it is kept for from twenty to thirty minutes or until 
U'o required shade is fully dev('lo])ed, after which it is taken 
out, rinsed and dried. The method of working is the same 
for all the developc^rs, and may be carried out in any kind 
of vessels. As is indicated above, the developing baths may 
be k(q)t standing and be fri'shened up as required ; they are 
used cold. Sometimes two develop(‘rs arc mixed together, 
in which case care should be taken that an alkaline developer 
(naphthol or phenol) be not mixed with an acid developer 
(phenyleiK^ diamiiK*, naphthylaniine, etc.), unless the acidity 
of the latter has been neutralised with soda ; otherwise the 
devc'loper might be thrown out of the bath in an insolubk^, 
and hence useless, form, llie advantages of tiie diazotising 
and developing process just described may be summed as : 
eas;^* and quick working, superior fastni'ss to washing, 
soaping and milling, increased fastness to light and softness 
of the dved fibre. 

(1) ScarlrJ . — Dye with .‘1 lb. Frimuline and 20 lb. salt, 
at the boil for one hour, diazotise and develof) with beta- 
naphthol. (2) Crlithson. -Dye with lb. Frimuline and 
20 lb. salt, then diazotise and de*velo[) with alpha-?ia])hthol. 
(2) Bed Broirn.- J)ve with t lb. Friimjline and 20 lb. salt, 
then diazotise and develop with ]>h(‘r)yl(me diamin(\ (4) 
Deep Oratifji", Dye with lb. Frimuline and 20 lb. salt, then 
diazotise and fUwelop with resorcine. (5) i^ale Oninge . — 
Dye witli 2 lb. IVirnuline and 20 lb. salt, tlaui diazotise and ’ 
develop .with ])henol. ((») aSV/^c Brown . — Dye with 0 lb. 
Frimuline, o lb. Titad in^^raiii bjiK’s and 20 lb. salt, then 
diazotise and devehfp with resorcine. (7) Dark Maroon . — 
Dye with 6 lb. Frimuline, lb. Titan ingrain blue, and 20 lb. 
salt, then diazotise and develop with beta-naplithol. (8) 
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/MrA" Crimson. — Dye# with 51 lb. Primuline, } lb. Titan in- 
grain blue and 20 lb. salt, yicn diazotise and develop with 
beta-naphthol. (OJ Dark Blue. — Dye with 3 lb. Zambesi 
blue BX, 2 lb. soda and 20 lb. Glauber’s salt, then diazotise 
and develop with amid()na])hthol ether. (10) Dark Brown mm- 
Dye with 3 lb. Zambesi brown 2 G, 2 lb. soda and 20 lb. 
Glauber’s salt, then diazotise and develoj) with toluylene 
diamina (11) Blue Black. — Dye with 4 lb. Zambesi blue 
BX, 2 lb. Zambesi black D, 2 lb. soda and 20 lb. salt, then 
diazotise and develoj) with | lb. toluylene diamine and ^ lb. 
beta-na])hthol. (12) Red. — Dye with 4i lb. Primuline, \ lb. 
DiamiiK' fast yellow A and 20 lb. salt, then diazotise and 
develoj) with beta-naphthol. (13) Dark Brown. — Dye with* 
4 lb. Primuline, I lb. Diamim azo blue RK and 20 lb. salt, 
then diazotise and develoji with beta-naphthol. (14) Deep 
Chestnut Brown. — Dye wdth 5 lb. Diamine euteh, 1 lb. soda 
and 20 lb. (dauber's salt, then diazotise^ and develoj:) ^by* 
j)assii1g tor twenty minutes in a boiling bath of soda. ^(15) 
Dark Brown. Dye Avith 4 lb. Diamine euteh, 1 11)^ Diamine 
black BH, 2 lb. soda and 20 lb. Glauber's salt,^^tjjen di- 
azotisf* and (k'veloj) with jjhenol. (Ui) Black Brown. — Dye 
with 1 lb. Diamine brown M, li lb. Priniuline, I oz. Diamine 
blael^ BH, 2 lb. soda and. 20 lb. Glauber’s salt, then di- 
azotise and d(weloj) vvitl^ Phenykau' diamine. (17) Blue. 

Dye with 2 lb. IfiaminogeiH' blue BB, i lb. soda, and 
20 lb. Glaub(‘r’s sa4t, then diazotise and (k'vtiop with beta-^ 
na|)hthol. A dark blue is got by using 3 lb. of Diaminogene 
bliK^ BB in the same way. • (18) Dark Blue. — Prepare the 
(lyc'-bath with l idb. Diaminogene blue. BB, l/„ lb. Diaftiinc 
azo blue RR, 2 lb. soda, and 20 lb. Glauber’s salt. Dye at 
th(^ boil for one hour,* linse sljghtly in eokl water, then 
enter ijito a fresili cold bath pre|)are(r with 4 lb, nitrite of 
soda p;;e^iously dissolv(‘d in water, and 12i lb. hydro- * 
chloric; acid. l<\)r subsequent lots in the sjjjme iTath one-third 
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of these additions is sufficient. A^ter diazotising rinse 
the goods in a bath weakly aci^lulated with hydrochloric or 
sulphuric acid, and then immediately develop v^ith l)eta- 
napthoL (19) Black . — Prepare the dye-bath with 3 lb, 
'Srlamine black B, 15 lb. Glauber's salt, in 50 gallons of 
watcir. Dye exactly as in the preceding recipe. Wash and 
rinse very thoroughly after lifting, then diazotise in a 
bath of about 250 gallons of cold water, to wIkcIi add 
separately 2J lb. sodium nitrite dissolved in live times its 
bulk of water and 8 lb. hydrochloric acid diluted. Enter 
the damp cotton and treat it for about half an hour. Lift, 
j)ass through a weak acid bcith, rinse, and develop immed- 
^iately in a bath of about 250 gallons of cold water, containing 

1 lb. develo])er T, 1 lb. soda, previously dissolved together 
in hot water. Enter the damp goods, work well for half an 
hour, then lift, wash and dry. (20) Blue Black. ~ \)yv with 
*4 lb. Diamine black BH, 2 lb. soda and 10 (dauber’s salt, 
theif diazotise and develop with na[)hthvlannne Other. 
(21) Darl{> Navtj. — Dye with 3 lb. Diamine azo blue RR, 

2 lb. ,so,da and 10 lb. Glauber’s salt, then diazotise and 
develop with beta-na])hthol. (22) LUjhf ChC’Shiut Brown . — 
Dye with 2 lb. cotton brown N, 1 lb. diamine fast yellow 
A, 1 lb. soda and 10 lb. salt, <then diazotise and deyelo]^ 
with phenylenc diamine. (23) Dai^k Broivn.- with 5 lb. 
Diamine cutch, 3 lb. soda and 20 lb. "Glauber’s salt, then 

'diazotise and develop with fast blue developer AD. (24) 
Black . — Dye with 4 lb. Diamine black BH, 3 lb. soda and 
20 lb. Glauber’s salt, diazotise and develop with 2 lb. resor- 
cine^and 1 lb. phcnylene diamine. (25) Blue Bhick . — Dye 
with 4 Ib^ Diaminogene lb. soda and 20 lb. Glauber’s 
salt, then diazotise and develoj) with beta-naphthol. (26 
Black . — Dye with 4^ ib. Diaminogene B, \ f)z. Diamipe fas^ 

' yellow B, 3 lb. soda and 20 lb. (Glauber’s salt, thep diazotise 
and develop with 3 lb. resorcine and I lb. phcnylene diamine. 
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(27) Light Blue . — Dye >^ith lb. Diaminogene blue BB, 

1 lb. soda and 10 lb. Glauber’s salt, then* diazotise and 
develop with bcta-nai^hthol. *(28) Maroon. — Dye wifh 6 lb. 
Primuline and 20 if), salt, diazotise and develop with blue 
developer AN. (29) Olive Brown. — Dye with 5.^ lb. Diamine 
cuteh, 3 lb. soda, and 10 lb. Glauber’s salt, then diazotise 
and develop with fast blue developer AD. (30) Gold 
Brovm.-~iDyo. witii 1 lb. (Jotton brown N, f lb. Diamine 
bronze G, 2 lb. soda and 10 lb. Glauber’s salt, then diazotise 
and develo]) with phenylene diamine. (31) Walnut Broifjn. 
— Dye with 3 lb. Diamine brown M, 3 lb. soda and 20 lb. 
Glauber’s salt, then diazotise and develop with beta-naphthol. 
(32) Brown. — Dye with 1 J lb. Diamine brown M, 1 lb. Diamine 
fast yellow B, I lb. (k)tton brown N, I lb. soda and 10 lb. 
Glauber’s salt, then diazotise and develop with j)henyleTie 
diamine. (33) Dark IHum. —V>yo with 3 lb. Diamine brown 
V, 1 lb. soda and 10 Ih. Glauber’s salt, then diazotise and , 
devcl(^) with beta-na})hthol. (34) Black Broiwi . ~ Dyo A^fth 
3 lb. Diamine cuteh, 3 lb. Diamine black BH, 3 lb. soda and 
20 lb. Glauber’s salt, then diazotise and develop witli pheny- 
• lene diamine. (35) Bine Bhtck.—Dye with 1]>. *f)uiminc 
black BO, 3 lb. soda and 20 lb. Glauber’s salt, then diazo- 
tise and develop with beta-naphthol. (30) Bine Black . — 
Dye with 4i lb. Diamine |black lU), 3 lb. soda and 20 lb. 
Glauber’s salt, then •diazotise and develop with naphthyla- 
mine ether. {*M)^Blue Black. — Dye with 5 lb. Diamine 5 
black BO, 3 lb. soda and 20 lb. Glauber’s salt, tljen diazotise 
and develop with beta-naphthol. (38) Dark Bine. — Dye • 
with 4 lb. Diamine black RO, 3 lb. soda and 20 lb. Glauljer’s 
salt, then diazotise and develop with blue developer AN. 
(39) Black . — Dye wdth,5J[y. Diamine black RO, 1 oz. Diamine 
bronze G, 3 lb. soda and ^0 lb. Glauber’s salt, then diazotise 
and develop witfi phenylene diamine. The diamine blacks , 
are a range of very useful dye.stuffs, and by thei» means alone 
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and in conjunction with the various*d^velopers, as seen in the 
examples giverf above, a range of useful sliades of blue, navy- 
blue, and blacks of every tone can be obtained. It may also 

I 

be added tiuit many of tlie direct dyes, altliough not diazotis- 
^able, are not altered by the piocess and so may be used along 
with diazotisable dyes for the purpose of shading them, and in 
that way a great range of shades can be procured, particu- 
larly by combining Primuline with other dyes. t 

< 

4. Dihec’t Dyeino Followed by Fixation with Foupleus. 

A further dev^elopment in the apj)Iication of the direct 
^ dye\s has of late years been made. This is a two-bath method. 
The cotton is dyed with certain of the direct dyes : Primu- 
lihe. Diamine jet blacks, Dijizo bhudvs, Toluylene orange 
and brown, Diazo Ijjown, Diamine nitrazol dyc's. Benzo 
,, nitrol dyes, etc., in the usual way. Then a bath is i)repar(Ml 
bl ^liazotising ])aranitroaniline, l)enzidine, metaniirofwiilim^, 
dianisidine, etc., or by using the ready (Iiazotis(‘d prei)ara- 
tions wliich aj‘(‘ now on the market, Nitrazol (\ Azophor 
red I^i\\ Azophor blue PN, etc., and immersing the dyed' 
cotton in this bath. Com})ination takes })la(^(' betweem th(^ 
dye on the fil)re and the diazo comj)ound in this bath, and 

'■ i 

a new f>rodu(jt is ])roduced direction the fibre, whicli, Ixdng 
insolubl<‘, is very resistant to washing* and soajung. These 
C “ cou])led ” shades, as they will probably, come to ))e callerl, 
differ from ^hose produced on the fibre by the original dyc- 
* stuff, thus the Diamine jet blacks and some of the Diazo 
blanks give, with paranitroaniline, browns of various shades. 
In this section also may be considenxl the method of dyeing 
cotton by using the direct liolours f h(^ ordinary way, and 
then ‘‘ topj)ing,” as it is called, wifli a basic dyc' in a fresh 
« bath. 

* ' 

Preparation of Diazotised Paranitroaniline. rractically 
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in the “ coupling procCi^s^’ of dyeing only diazotised para- 
nitroanline is used as the coupler, although other ^amido 
bases of a •similar nature are available. When paranitro- 
aniline is used as a source for the coupling bath it is well to 
])repare a stock bath of diazotised paranitroaniline, which^ 
may be done in the following manner : — 

Stock Bath. — Take 1 lb. paranitroaniline, mix with 1 
gallon boiling water and 1 quart hydrochloric acid, stir well, 
whim the paranitroaniline will dissolve ; the solution ma^y, 
if necessary, be assisted by a little heat. Now add 
gallons of cold water, and set aside to cool, when tlK*! 
hydrochloride of ])aranitroaniline will separate out in the 
form of fine crystals ; when the mixture is quite cold (it 
cannot be* too cold) there is added I lb. sodium nitrite dis- 
solved in i gallon cold water, stir well for fifteen to twenty 
minut(‘s, by the end of which time the paranitroaniline will 
have Ix'come fully diazotised, cold water is added to bring 
up tli(‘ •volume of the mixture to 10 gallons. Tins stof;k 
bath, w(^Il prei)ai*ed and kej)t in a cool, dark ])lace, wjll keep 
good for three to four weeks. This bath contains l^J^. of 
paranitroaniline in 10 gallons, and it is a good rule to allow 
i Ib. or 5 gallons of this stock bath to each pound of dye- 
stuff used in dycang the ground colour to be dev('lo])ed up. 

CoupliHg B(ffh. To ]>ref)ar(' the coupling ])ath there is 
taken 5 gallons of the sl^ock bath, I Ib. sodium acetate with 
sufficient wat(‘r for 4>ach 1 lb. of dy(‘ that has beeai usi‘d. 
This bath is used cold, and the cotton is* worked in«it for half 
an hour, then it is taken out, jvashed well and dried. 

U^e of Nitrazol 0 . — Nitrazol C is a i’eady ])re])ared di- 
azotised ])aranitroauiliue in a powder form which kecqw well if 
stored in a dry place*. Tlf(_%methe)e1 e)f 'using is to take S lb. 
Nitrazed (-, stir intn a past* with wilder,* and then add this 
j)aste te) the cou])ling bath, together with 2 lb. soda anel f lb. 
acedate of soda. Idiis bath is used eH)ld andd'he*. efyed cotton 
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2 lb. Pi’imuline, 1 Jb. Diamine jel black 00 and 20 lb. salt.* 
(20) Chocolate. — Dye with 1| lb. Diamine brown V, 2 lb. 
Diamine iiitrazol brown RD, 2 lb. sodji and 2()db. Glauber’s 
salt. (21) Olwe Broum. — Dye with 2 lb. Diamine nitrazol 
• brown G, 1 lb. Diamine nitrazol black 1^, 1 lb. soda and 20 lb. 
Glauber's salt. (22) Green.- Dye with 2 lb. Dia- 

minogenc extra, 2 lb. soda and 20 lb. Glauber's salt. (28) 
Bronze Green.— Dy(' with 2 lb. Diamine grey, 2 lb. soda and 
20 lb. Glauber’s salt. (24) Terra-cotta Red. — Dye with 2 lb. 
Oxydiamine orange R, 1 lb. soda and 20 lb. Glauber’s 
salt. (25) Terra-cotta Brown. — Dy(' with 2 lb. Diamine 
nitrazol brown RD, 1 lb. soda and 20 lb. (Glauber's salt. 
(20) Olive Green .—\)yo w5th 1 lb. Primuline, 2 lb. Diamine 
^bronze G, 1 lb. soda and 20 lb. Glauber's salt. (27) Dark 
Green. — Dye with 1 lb. Primuline, 2 lb. Diamine nitrazol 
black B, 2 lb. soda and 20 lb. salt. (28) t^age Brown. -Dye 
^with 1 lb. Primuline, 2 lb. Diamine jet black OO, 1 lb. soda 
j?ud 20 11). salt. (20) Black Brown.- Dy»^ with 1 lb.*Diamin(‘ 
browi^V, 2 lb. Diamine nitrazol black B, 2 lb. soda and 20 
lb. /.Tj,laub(‘r’s salt. (80) Dark Walnnt.- with 1 lb. Dia- 
mine browui V, 2 lb. Oxydiamiiu^ orange R, 2 lb. soda and 
20 lb. Glauber's salt. (81) Pale Sage. Dye with I lb. Dia- 
mine brown V, 2 lb. Prinndine, 1 lb. soda and 20 lb. salt. 

« 

(82) Brown. Prepare the dy(‘-t)ath with 8 lb. Diamiiu^ jet 
black OO, 20 lb. (dauber's salt, 2 Ib.'salt, 2 lb. scwla. Dye at 
th(‘ boil for one liour. (88) Brown. -4*re])are the dy(^-bath 
wtth I llx Benzo nitVoI brown G, 20 lb. (dauber’s salt, 2 lb. 
soda. Dye for one hour at, the boil. (84) Dark Brown , — 
Prepare the dye-biith with 2 lb. Benzo nitrol dark brown Isy 
20 lb. (dauber’s salt, 2 Jb. soda. Dye for on(' hour at the 
boil. (85) Brown. - Prepare tlu* dye-bath with 4 lb. Direct 
fast brown B, 20 lb. (Glauber’s salt, 2 Ib.^soda. Dye for one 
hour at the boil. (8r)) Brown. — Prepare the dYe-l)ath with 
1 lb. 1 1 oz. Diamine jet black OO, 2 Jb. (Cotton brown N, 
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• 1 Jb. 5 oz. Biiuiiiiitj orown i/ , zu id. oiiauDcr s salt, 2 lb. soda. 
Dye at the boil for one hour. (37) Brown,-^Vre])aro the 
dye>bath wi^h 2 lb. Diamine bi<)nze G, oz. Cotton Wrown 
N, 0| oz. Diamine fast yellow A, 20 lb. Glauber’s salt, 2 lb. 
soda. (38) Black. — Prepare the dye-bath with 5 lb. Pluto 
black B, 20 lb. Glauber’s salt, 2 lb. soda. Dye for one hour 
at the boil. 

Solidog^ii A (Coupling Bath. — Solidogen A is a coupler 
that lias latterly been applied. It is a syrupy liquid, arid the 
coupling bath is made by taking from 4 lb. to 0 lb. of tliD 
Solidogen A, and 1 lb. to 2 lb. of Hydrochloric acid, in ])lace 
of which 3 lb. to T) lb. alum may be use<l. This bath is used 
at the boil, the goods being tnnited for half an hour, then 
W(‘ll rinsed and dri(Ml. It increases the fastness of the colours 
to washing <uid soaping. The following recipes show iti? 
f^iplication : (1) Bright Red. — Dye with 3 lb. Dianil red 

4 li, 2 lb. soa]), 3 lb. soda and 15 lb. Glauber’s salt, then fix 
with Sqlidogen A. (2) Scarlet. — Dye with 3 lb. Diarj^ 
scarlet G, 2 lb. soda and 25 lb. salt ; fix with Solidogen A. 
(3) PInm. Dye with 3 lb. Oianil claret B, 5 lb. soda anfl 10 lb. 
Giaul)er’s salt, then fix with Solidogen A. 

Topping with Basic Dyes. — The shades dyed with the 
direct dyes may be materially brightened and new shades 
produced by topping with j^ny of the basic dyes, which are 
ap])lied in a fn'sh waian bath. A great variety of effects 
may ho thus obtained, of which the following recipes give a 
few exam})les : (4) Green . — Dye with 1 14). Titan yellow G and 
20 lb. salt ; top with 1 lb. Brilliant green. (5) Blue. —Dye 
with 1 4 lb. Diamine azo blue R, 1 lb. soda and 20 lb. Glau])ej’s 
salt, then top with 2 oz. Now Methylene f)lue N. (fi) Bright 
Blue . — Dye with f lb. phijiiino hj41Iiant hhie G, 1 lb. soda 
and 10 lb. Glauber's salt:. top with 2 dz. New' Methylene 
blue :i RT (7) Blue . — Dye with 1 lb. Diamine sky blue, 1 lb. 
soda and*l(T lb. Glauber’s salt, and top with 4 uK. Rrilliant 
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green. (8) Rose Lilac. — ^Dye witk 1^ oz. Diamine violet N, < 

1 lb. soda and 10 lb. Glauber’s salt, then top with 2 oz. 
Tannin heliotrope. (9) Gr^n . — Dye at the ];)oil for one 
hour with 2 lb. Benzo green G and '10 Ib. Glauber’s salt, 
then top in a fresh bath with | lb. Turquoise blue BB. 
(10) Violet. — ^Dye with 5 oz. Diamine violet N, 2 oz. Diamine 
brilliant blue G, 1 lb, soda and 10 lb. salt, and top with 1 oz. 
Methyl violet 2 B. (11) Phmi. — ^Dye with 1^ lb. Oxydia- 
mine violet B, 5 oz. Diamine red 10 B, 2 lb. soda and 10 lb. 
Glauber’s salt, then top with 1| oz. Methyl violet R. (12) 
Bright Green. — Dye with 1| lb. Diamine green G, 1|^ lb. 
Oxydiamine yellow GG, 2 lb. soda and 10 lb. Glauber’s salt, 
then top with 2 oz. Brilliant green. (V^) Bine. — Dye with 

2 lb. Benzo azurinc G, 3 oz. Brilliant azurine B, 1 lb. soda and 
'20 lb. Glauber’s salt, topping with 6 oz. Turquoise blue G 
and 3 oz. New Victoria blue B. (14) Dark Lilac. — Dye wifn 
3| lb. Heliotrope BB, I lb. soda and 20 lb. Glauber’s salt, 
<hen top with 1 Ib. Methyl violet R, and \ lb. Metl\vl violet 

3 R. (15) Scarlet. — Dye with 3 lb. Brilliant Congo R, 3 lb. 
soda ahd 20 lb. Glauber’s salt, then top with 8 oz. Safranine. 

Bright Green. — Dye with 3 lb. Chrysamine G, 2 lb. soap 
and 10 Ib. phosphate of soda, topjjing with J lb. Malachite 
green. (17) Bright Violet. — Dye witli \\ lb. Chicago blue 
6 B, 1 lb. soda and 20 lb. Glaul^er’s salt, top^ung with 10 oz. 
Methyl voilet B. (18) Dark Green. — Dye with 2 lb. Columbia 
green, 3 lb. soda and 10 lb. Glauberjs salt, topping with 
10 oz. Malachite gr6,en. (19) Claret. — Prepare a dye bath 
with I oz. Diamine black RO, lb. Benzo Purpurine 6 B, 
10 lb. Glauber’s salt. Dye at the boil for one hour, thefi 
enter in a fresh cold bath of \ lb. Safranine G. Work for 
twenty minutes, lift^ wiAih, and %d{;y. (20) Seal Brown. — 

Make up a dye-bath with 2 lb. Benzo azurine G, 20 lb. 
Glauber’s salt. Enter yarn at 180'’ ¥., Aye at thd boil for 
one hour, lift, wring, and enter into a fresh b^li of 1| lb. 



DYEING C>N TANNIC AND KATANOL MORDANTS 143 

• * ' * 

Bismarck brown. Work^or one hour at about 180° F., lift, 
rinse well, and dry. 


5. Dyeing on Tannic and Katanol Mordants. 

M 

Basic Dyes. — The oldest group of coal-tar dyes are the 
basic dyes, of which Magenta, Brilliant green, Chrysoidine, 
Bismarck^ brown, Aurarnine are typical representatives. 
For a long time these dyes were only used for dyeing wool 
and silk ; for cotton, linen, and some other vegetable fibriSs 
they have little or no affinity, and hence cannot dye them 
direct. However, it was found out that if the cotton be 
prepared or mordanted (as it is called) with tannic acid or 
with any substance containing that compound, they could 
be used for dyeing cotton. * 

Tlie mordant used, tannic acid, has the property of com- 
bining with the dyes of this group to form insoluble coloured 
tannate^!. Now tannic acid has a certain amount of affiniijf 
for cotton : if the latter be immersed in solution of tannic 
acid, or any material containing it, some of the latter is taken 
up and moie or less fixed by the cotton fibre. l\xnruc^acid 
is a vegetable product found in a large number of plants 
and 23]ant products, such as sumac, myrabolams, divi-divi, 
galls, oak bark, gam bier, c^itch, etc., which are commonly 
known as tannins, or tannin matters, on account of their use 
in the conversion of animal skins or hides into leather, which 
is done in the tanning industry. itself tl^^e tannin- 

colour lake, which may be formed on the cotton fibre by 
i^nmersion first in a bath of tannin and then in a dye-bat |i, 
is not fast to washing and soaping, but by taking advantage 
of the fact with such nyiiajs as tiA, iron, antimony, etc., it 
combines to form insoluble Jannates ; ^ tho tannic acid can be 
fixed on \\m cotton by immersion in a bath containing such 
fixing salts as tartar emetic, tin crystals, copperasj^ antimony 
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fluoride and antimony oxalate. The dyeing of cotton with 
the basic coldurs, therefore, resolves itself into three opera- 
tions : (1) Tanning with tadnic acid or some*, thinning mat- 

ters. (2) Fixation with tartar emetic or other fixing agent. 
^(3) Dyeing with the recpiirccl colour or mixture of colours. 

1. The Tanning Operation. — The practice of tanning or 
mordanting cotton with tannin is variously carried out by 
dyers. Some stc'cp the cotton in the tannin bath over 
night, others immense it from two to three hours in a luke- 
wiirrn bath, while some enter it in a boiling bath, which is 
then allowed to cool down and the cotton is lifted out. The 
last is perha])s the quickest method, and ('X])eriments have 
show?i that it is as good as any other method, if the quantity 
of tannic acid taken up be regarded as the criterion of 
success. In th(' natural products which have just been 
enumerated, the tannic acid is accompanied by some c-olour- 
ing matter, which is also absorbed by the cotton ; in some 
(\nnac and galls) this colour is ])resent in but srnajl quan- 
tities ; in others (divi-divi, myrabolams), there is a large 
quantity : therefore cotton treated with these corners out 
more or less coloured. Now it is obvious that su(*h forniifi 
of tannin cannot be used when light tints are to be dyed, 
for such the acid itself must be used, for medium shades 
sumac or galls may be used ; | while when dark slauk's — ■ 
browns, maroons, dark greens, navy* blues, ('ter. — ar(‘- to be 
dyed, then such tannin matters as divj-divi or myrabolams 
may be conveniently ‘’and economically adopted. The quan- 
tity us(m 1 varies according to circumstances ; the character 
of» the shades that are to be dyed, the dyestuff used, thfi 
quality and character of the tannin matter used. For* pale 
shades about I per cCnt.^’of tanyic ixcid may be used ; deep 
shades n^quire from \\ to 4 ])ev cent. Of taimin matters 
from 5 per cent, may be used for ])alc shades, from 20 to 
25 per ceilt. for deep shades, The taimin ba^hs arc not 



DYEING fON TANNIC AND KATANOL MORDANTS 145 

• • 

♦ • • 

► exhausted and may be •kept standing, adding for each 
succeeding lot of cotton from | to | of the al)t>ve quantities 
of tannin ipatters. Of coursfe sooner or later the* baths 
become unusable from various causes, and then they may be 
thrown away ; but old tannin baths often work better than^ 
the new ones. 

2. The Fixing Bath. — Following on the tannin bath 
ebonies the.fixing bath to fix the tannin on the cotton in the 
form of insolubles metallic tannates. A variety of metallic 
salts may be used for this purpose, those of antimony, till, 
iron, lead, etc., the substances most commonly used being 
tartar emetic, antimony fluoride, oxalate of antimony, tin 
crystals and copperas. Beyond forming tlie insoluble 
tannate of antimony or tin, as the case may be, the salts 
of antimony and tin have no further effect on the tannecl 
cotton, and they may be used to fix tlie tannin for all tints 
or shades, from very pale to very deep. Of all these salts 
tartar epietic has been found to be the best, probably becaie;^'^ 
it is the least acid in its reactions, and therefore there is no 
tendency to remove any tannin from the fibre, as is tliej^se 
with the other salts. Tin salt is little used for this purpose, 
because of its acidity, which prevents it from fixing the 
tannin as cornpletel>' as is tlie case with tartar (‘inetic. 
With coppei*as or iron liqi^oj* the question com(\s uj) not 
only of the mere fixation of the tannin, but also the fact 
that iron forms with tannin grey to black com])ounds, 
lienee cotton which has been tanned atid then inynersed in 
a bath of c.oppc'ras becomes colourecl gr<\y to black, according 
^o the quantity of tlu*. tannin matter used. The ])ropcrty 
is useful when dark shades of maroons, clarets, greens, 
browns, blues, etc., ai^^^to be flyed, and is frequently 
employed. 

Katahol is the most recent mordant suitable for use in 
the dyeing of basic colours on cotton. It is a Sulphurised 

10 
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phenol product and therefore hd:s some relationship to a 
sulphur dyestuff. 

Katanol is insoluble in acids but easily soluble in sodium 
carbonate. Hence, in mordanting, cotton is given several 
^ ends in a hot bath prepared by dissolving 3 parts of Katanol 
with 2 parts of sodium carbonate in hot water, salt being 
added in the later stages. After washing, the fabric is then 
ready for dyeing in the usual manner with a basic colour. 
The amount of Katanol rei^uired is usually 3 to 6 per cent., 
calculated on the weight of the cotton. 

On the whole, dyeings obtained by means of Katanol are 
equally fast to light and washing as those obtained by the 
aid of tannic acid. 

3. Dyeing. — After the mordanting operations comes the 
dyeing. This is not by any means a difficult operation. It 
is best carried out by pre])aring a cold bath, entering the 
prepared or mordanted cotton in this and heating slowly 
'up. It is not necessary to raise to the boil nor to maintain 
the dye-bath at that heat, a temperature of 180° F. being 
quite sufficient in dyeing with the basic colours, and the 
o})eration should only Ja.st until the c?olouring matter is 
extracted from the dye-bath. Working in this way, level 
uniform shades can be obtained. One source of trouble in the 
dyeing of basic dyes, more especially with magentas, violets 
and greens, lies in their slight solubility and great sti’ength. 
In preparing solutions of such dyes it is best to dissolve the 
dyestuff together with a small amount of acetic acid by 
pouring ladling water over it, and stirring well until all 
appears to be dissolved. This solution should be strained 
through a fine cloth, as any undissolved specks will be sure 
to fix themselves on "tlic^ cloth ancL lead to dark spots and 
stains, as, owing tc the weak solubility of the dye, and this 
being also fixed as insoluble tannatc. by the tannic acid on 
the fibre, Jiere is no tendency for the dye to 'diffuse itself 
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over the cloth, as occasitmally happens in other methods 
of dyeing. No advantage is gained by addirfg to the dye- 
bath such substances as comnibn salt or Glauber’s salt, but 
the addition of acetic acid is beneficial since it aids the solu- 
bility of the dyestuff. Some few of the dyes, o.g. Soluble^ 
blue, Victoria blue, which will dye on a tannic mordant, 
are sulphonated compounds of the colour base. These can 
be dyed pi medium or light shades on to unmordanted 
cotton from a batli containing alum, and in the ordinary 
method of dyeing the addition of alum is beneficial, !is 
tending to result in the production of deep shades. These 
are somewhat faster to washing and soaping, which is owing 
to the dyestuff combining with the alumina in the alum to 
form an insoluble colour lake of the sulphuric acid groups 
it contains. Maiiy reci])es can be given for the dyeing of 
l&asic dyes ou cotton ; for the range of tints and shades of 
all colours that can be produced by their means is truly 
great, jlypical recipes will be given showing what bask* 
dyes are available and how they can be combined together. 
The dyei’, however, who knows how to produce shades^y 
combining one dyestuff with another is able to getTihany 
more shades than space will permit to be given hero. (1) 
Shy Blue.- Mordant with I lb. tannic acid and i lb. tartar 
emetic,* then dye with 2i ^oz. Victoria blue B and ^ oz. 
Turquoise blue (1. (2^ Bright Blue . — ^Mordant with 2 lb. 

tannic acid and 1| lb. tartar emetic, then dye with li lb. 
New Victoria blue B and | lb. Turquoise blue G. ^ (3) Pale 
Green . — Mordant with U lb. tannic acid and j lb. tartar 
dinetic, then dye with | oz. Brilliant green and \ oz. Aur*i- 
mine II. (4) Bright Greo/.-- Mordant wi^li 1 lb. tannic acid 
and 1 lb. tartar (unetic,^tli<pi dye tvitlr b oz. Brilliant green 
and 8 oz. Auramine 11. (5)^ Turqiiois^ Blue . — ^Mordant with 

2 lb. tannic acid and IJ lb. tartar emetic ; dye with 1 lb. 
Turquoise bftie G. (0) Crimson . — Mordant with 8 lb. tannic 
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acid and 2 lb. tartar emetic, then* d^e with 1 J lb. Brilliant 
rlioduline red 43 and 5 oz. Auramine II. (7) Bright Violet . — 
Mordant with 2 lb. tannic aeM and I lb. tartar emetic ; dye 
with II lb. Hhoduliiie violet and 3 oz. Methyl violet B. 

,,(8) Bose Lilac. — Mordant with 2 lb. tannic acid and 1 lb. 
tartar emetic ; dye with f lb. Rhoduline violet. (9) Yellow. 
— Mordant witli 3 lb. tannic acid and 21 lb. tartar emetic ; 
dye with 2 lb. Auramine II. (10) Orange. — Mordant with 
3 lb. tannic acid and 2J lb. tartar emetic ; dye witli 2 lb. 
Clirysoidine. (IJ) Green — Mordant witli 3 lb. tannic acid 
and 2i lb. tartar emetic, then dye with 2 lb. Brilliant green. 
(12) Red Violet. — Mordant with 11 lb. tannic acid and 
IJ Ib. tartar emetic, then dye with S oz. Methyl violent 4R. 
The same method may be followed with all the brands of 
itloth y], Paris and Hoffmann violets, and so a range of 
shades from a ]nu‘ple to a pure vioU‘t eaai b(^ dyed. The 4k 
to R brands of tlx'se violets dye r(‘ddish shades, the redness 
Secreasing acc^ording to the mark, tlu^ B to (>B brands dye 
bluish shades, the blueness increasing till the ()B brand dyes 
a, very blue shade of violet. (13) Bright Sea Green. — Mor- 
dant with 1 lb. tannic acid and i lb. tartar emetic, then dye 
with 2 oz. Turquoise blue (1 and .} oz. N(nv Victoria blue B. 
With tluis(' tw(^) bhu's a. v(*rv great variety of tints and shades 
of blue can be dyed. (14) Sea kVcc.//. -Mordant with 1 lb. 
tannic acid and jl Ib. tartar enu'tic, and dye with 2 oz. Mala- 
chite green. (15) /Jarh Green. — Mordant with 3 lb. tannic 
acid and 2 Ib. tartatUunetic, then dye with 1| lb. Malachite 
green and | oz. Auramine 11. (!(>) By cjombination of 
Brilliant green or Malachite green (which arc tlu^ princi})td 
basic greens) with Auramine in various ]u*o])ortions a great 
range of greens of alhtinh-i and shades, from jiale to deep and 
from very yellow to very green tints, can be dyed. (17) 
Scarlet. — Mordant with 3 lb. tannic acid and 2 ib. tartar 
emetic, thv*u dye with 1 J lb. Rhodamine (>G anU | lb. Aura- 
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mine II. (18) Pink. — Mordant with I lb. tannic acid and 
I lb. tartar emetic, and dye with lb. Rhodamine G.^ (19) 
Pink. — Mordant witl^ 1 lb. tannic acid and | lb. tartar emetic, 
and dye with I 11). Irisamino G. (20) Slate Mordant 

with IJ lb. tannic acid and I lb. tartar emetic, then dye witl^ 
I lb. Victoria blue B and 2 oz. Malachite green. (21) Indigo 
Bine.- — Mordant with 3 lb. tannic acid and 2J lb. tartar 
(‘metic, then dye with 1 lb. Methylene bine 2B and J lb. 
Malachite green. (22) Dark Scarlet. — Mordant with 3 lb. 
tannic acid and 2.1 lb. tartar emetic, then dye witli 1 lb. 
Safranine })rima and \ lb. Auramine 11. (23) Grey . — ^Mor- 

dant with 1 lb. tannic acid and J lb. tartar emetic, then dye 
with I 11). N(’w Methylene grey B. (24) Bluish Rose. Mor- 
dant with 2 lb. tannic acid and 1 lb. tartar emetic, then 4^c 
jA’ith 1 11). Rhodamine B. (25) ilfr/roo/o Mordant with 4 1b. 
tannic acid and 2 lb. tartar emetic, a.nd dye with 2 lb. Magenta 
and \ lb, Auramine. {2{\) Dark Green . — Mordant with 5 lb. 
tannic ^«cid and 21 lb. tartar emetic, and dye with 1 lb. Methv- 
lene blue BB, .1 lb. Methyl violet 2B and 2| lb. Ayramine 
IT. (27) Orange.-- Mordant with 3 lb. tannic acid and ,^b. 
tartar emetic, and dye with 1 lb. New Phos})hin(‘, G. (28) 
Lilac Grey . — Mordant with 1 lb. tannic acid and 1^ lb. tartar 
emetic^ and dye with j lb. Methylene grey BK. (29) Gold 
Brown. Moi’dant with 3 1#). tannic acid aiid li lb. tartar 
emetic, and <lye with f lb. Thioflavine T and 2 lb. Bismarck 
brown. (30) Oranges — Mordant with 2 lb. tannic acid and 
1 11). tartar enudic, and dye with 1 lb? Auraminct and | lb. 
Safraiiine. (31) Dark />7v/c.— .Mordant with 3 lb. tannic 
acid and 2 lb. tartar emetic, and dye witl^2[ lb. New Metlfy- 
lene blue R. and 2 lb. Naphtindone BB. (32) (Him Green. 
— Mordant with 5 lb. sifnuM? extract and 2 lb. eppperas, and 
dye witji I lb. .Ajiramine.* (33) Kmsufn Green. — ^Mordant 
with 5 Ib^siynac (wtract and 2 lb. copperas, and dye with 2 lb. 
Malachite green. (34) Scarlet . — Mordant w^th 3* lb. tannic 
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acid and 2 lb. tartar emetic, and (iyev with 1 1 lb. Thioflavine 
T and | lb. frisamine G. With these two dyestuffvS it is 
possible to j)roduce a variety of useful shades from a }mre 
greenish yc^llow, with Thioflavine T alone, to a bright bluish 
rpink, with the Jrisamine alone, through orange, scarlet, etc., 
with combinations of the two dyestuffs. (35) Dark Grey , — 
Mordant with 5 lb. sumac extract and 3 lb. copperas, then 
dye with J lb. New Methylene grey Q. (30) Blue Black, — 
Mordant witli 8 lb. sumac extract and 4 lb. co])peras, or be^tter 
with iron liquor, then dye with 2 lb. liidamine blue N. (37) 
Olim Brown. — Mordant with 5 lb. sumac extract and 3 lb. 
copperas, and dye with 1 \ lb. New Phosphine G. (38) 
Indigo Blue, — Mordant with ^\ lb. tannic acid and 1 lb. 
tartar emetic ; dye with I lb. New Methylene blue N. (39) 
Sky Blue. — Mordant with -i lb. tannic acid and I lb. tartar 
emetic ; dye with oz. New Methylene blue GG. (40) 
Dark Violet. — Mordant wdth 3 lb. tannic acid and 2 lb. tartar 
Aietic, then dye with 4 lb. Past neutral violet B. (4t) Bright 
Yellotr.; — Mordant with 2 lb. tannic acid and 1 lb. tartar 
eniiitipi and dye with 2 lb. Thioflavine T. (42) Primrose 
Yellow. — Mordant with 1 lb. tannic acid and \ lb. tartat 
emetic, and dye with 2 oz. Thioflavine T. (43) Navy Blue. 
— Mordant wdth 5 lb. sumac extract and 3 lb. copperas, then 
dye with 2 lb. New Methylene l>lue R. (44) Violet. — Mor- 
dant with 3 lb. tannic acid and 2 lb. ’tartar emetic, and dye 
wdth 2 lb. N(wv Methylenes blue 3R. (4r)) Dark Blue. — Mor- 

dant with< T) lb. sumac extract and 3 11). copperas, and dye 
wdth 2 lb. New Methylene blue NX. (40) Blue Black . — 
Mvjrdant witli 8 Ib^ sumac extract aiid iron liquor, then dye 
with 3 lb. Metaphenylene blue B. (47) Emerald Tint. — ^Mor- 
dant the cotton in the usual way ’witli 1 lb. tannic acid and 
1 lb. tartar emetic f dye to shade at 180"^ F. in a bath con- 
taining 14 oz. Auramine G, 2 oz. Brilliant greeji, ^then lift, 
wash and ‘‘dry. ^ (48) Orange. — Mordant with 3 lb. tannic 
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acid and 2 lb. tartar eme^tic?, then dye with 4 lb. Tannin orange 
R. (49) Scarlet. — ^Mordant with 3 lb. tannic Acid and 2 lb. 
tartar emeti^j, and dye with 2 Ifi. Tannin orange R and 1 lb. 
Safranine S. (50) Dark Scarlet. — ^Mordant with 3 lb. tannic 
acid and 2 1b. tartar emetic, and dye with \ lb. Tannin orange^ 
R and 2 lb. Safranine S. (51) The Janus colours arc a series 
of dyes of a basic nature which can be applied somewhat 
differently, to the ordinary basic dyes, although the ordinary 
method can be followed. With these Janus dyes a two-bath 
process is followed. A dye-bath is prepared containing tfie 
dyestuff, sulphuric acid and common salt, and this is used at 
the boil from half to three-quarters of an hour, and the goods 
are allowed to remain in another three-quarters of an hour 
while the bath cools down. Next the dyed goods are mn 
in a fixing bath of sulphuric acid, tannic acid and tartar 
emetic, this is used at the boil from half to one hour, after 
which the dyed goods are taken out and washed. If neces- . 
sary thei goods may be now topped with basic colours in ordir 
to ])roduoe any desired shade. The following recipes will 
show how the Janus dyes may be used. (52) Blue . — Ifo^e 
with 9 oz. sulphuric acid, 8 oz. Janus blue G and 5 lb.‘ com- 
mon salt ; fix with I lb. sulphuric acid, 8 oz. tannic acid and 
4 oz. tartar emetic. (53) Turquoise Blue . — Dye with 9 oz. 
sulphuric acid, 1 lb. Januj^ green B and 10 lb. salt, fixing 
with I lb. sulphuric acid, 1 lb. tannin and I lb. tartar emetic. 
(54) Dark Blue.-~ T>^Q with 9 oz. sulphuric acid, 2^ lb. Janus 
blue R and 15 lb. common salt ; fix wilfli | lb. sulpjiuric acid, 

21 lb. tannic acid and l| lb. tartar emetic. (55) Buff . — Dye 
with 9 oz. sulphuric acid, 2 oz. daiius yellow' R and 3 lb. sait ; 
lix with 2 lb. sul[)huric acid, 3 oz. tannic acid and 3 lb. tartar 
emetic. (50) CV/m50/^.-r■Dye with*9 05?. sulphuric acid, 2 \ lb. 
Janus red B and 15 lb. sal^, fixing w^th^ lb. sulphuric acid, 

2| lb. tannic acid and lb. tartar emetic. (57) Red Violet. 
— Dye with 9 oz. sulphuric acid, 1 lb. Janusj3larc!l red B and 
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10 lb. salt ; fix with 12 oz. sulplniri/5 acid, 1 lb. tannic acid 
and i lb. tartar emetic. (58) Orange . — Dye with 9 oz. snl- 
phuric acid, 1 lb. Janus ycllo^’ 11 and 10 lb. salt i, fix with 12 
oz. sulphuric acid, 1 lb. tannic acid and \ lb. tartar emetic. 
,...(59) Dark Violet . — Dye with 9 oz. sulphuric acid, 2 lb. Janus 
grey B and 15 lb. salt ; fix with 12 oz. sulphuric acid, 2| lb. 
tannic acid and Ij lb. tartar (mictic. (00) Chocolate Brown. 
— Dye with 9 oz. sulphuric acid, lU lb. Janus brown B and 
15 lb. salt, fixing with 2 oz. sulphuric acid, 2i lb. tannic acid 
and 1 11). tartar enu'tic^. 


0. DyEIN'O on MeTAIJJC M(>Kf)ANTS. 

There are a number of dyestufis or colouring matters 
lik(^ alizarine, logwood, fustic, cutch, resonane green, etc., 
wdiich have no affinity foi* the cotton fibre, and of them- 
selves will not dye it. Th(\v have the ])r()pert v of combining 
\^ith metallic oxides such as those of iron, chromium, alu- 
minium, till, lead, calcium, etc., 1o form coloured bodies 

f 

wl^ipji are more or less insolubh' in water. These coloured 
bodies are called " colour lak(‘s,” and th(‘ metallic conn 
pounds used in (‘onneedion wdth their production mordants,” 
h(‘nc(‘ often the dycNstulTs a})])lic(l by this method are t(‘rmed 
” mordant dy(‘s.'’ In the case,, of the natural dy(‘stuffs — 
logwood, fustic, Persian berries, J^razil w’ood, camwood, 
cochineal, quercitron, cutch, (‘Jc. — which belong to this 
group of mordant dyes,” the wdiole of th(' material docs 
not enter into the operation, but only a certain constitiumt 
contained therein, which is commonly soluble in boiling water, 
and extracted out by boiling. This constituent is called the 
colouring prin(a])le ”*of the dyestuffs, or wood, and naturally 
varies with each, it is not inttmded here to deal in detail 
wdth th(\se colouring [irinca files. The mcThods of ajiplying 
and tlu^ colours which can be got from these dyes varies very 
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much. Roughly, the piodes of application fall under three 
heads : (1) the particular metallic mordant i8 first fixed on 
the fibre b }4 any suitable method, and then the fibre is dyed ; 
(2) the dyestuff is first applied to the fibre, and then the 
colour is fixed and developed by treatment with the mordant ^ 
and (3) the dyestuff and the mordant are applied at the same 
time. This last method is not much used. In the following 
sections many examples of these methods will be given. The 
dyes fix(‘d with metallic mordant vary in their composition 
and properties. Ther(‘ is first the group of eosine dyes, which 
are acid (U'.rivatives of a colour-base, and, in virtue of being 
so, will combine with tlie metallic oxides. Tlu^ (H)lour of 
these colour lakes dej)ends not only on what oxide is used, 
but also on that of the ])articular eosine dye em])lojjed. 
^Moreover the })arti(?ular salt of the metallic oxidc'^ used also 
exerts an infiucMiei*. Th(' nitrate of lead gives brighter tones 
than tlie a(H't«‘if(‘. Then there are some members of the 
azo dyes, ])articularly the croceinc scarlets, which can alr^o 
b(^ dyed on the cotton by the aid of tin, lead or alum mor- 
dants. 

• Morfhtttf The most important class of dyestuffs 

which are dyed on to cotton with a metallic mordant is that 
to whkdi th(‘ t('rni “ mordant, dyes ” is now given. This in- 
cludes such dyes as logwo|)d, fustic, madder, alizarine, and 
all tlu^ dy('s derived fr(5m anthracene. Many of these are not 
jeally dyes, that is,* they will not of themselves produce or 
develo[) a colour on to any fibre when^ised alone*; it is only 
when they combine with the, mordant oxide which is used, 
and then the colour varies with the mordant. Thus, fordn- 
stanc(‘, logwof>d witli iron ]>roduces a bluish black ; with 
ciirorne, a blue ; with# alumina, % rdddish blue. Alizarine 
with iron })roduc(\s a darktviolet ; witlf alumina, a scarlet ; 
with chronic, a red ; with tin, a bright scarkd. Fustic gives , 
with tin and alumina, bright yellows ; witjj chrT)me, a dark 
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from alizarine blues ; greens front Coeruleine or Dinitroso- 
resorcine, etc. t Another method of mordanting cotton for the 
mordant group of dyestuffs is that in which the cotton is 
impregnated with a salt of the mordant oxide derived from a 
^volatile acid such as acetic acid, and then subjected to heat 
or steaming. This method is largely taken advantage of by 
calico printers for grounds, and dyers might make use of it 
to a much larger extent than tliey do. 

Chemicals used in Mordanting Cotton . — There are used 
in* this process the acetates of iron, chromium and alu- 
minium, and bisulpliites of the same metals and a few other 
compounds. Baths of these are ])repare(l, and the cotton is 
impregnated by steeping in the usual way ; then it is gently 
wrung out and aged, that is, hung up in a warm room over- 
night. During this time the mordant penetrates more 
thoroughly into the substance of the fabric, whik^ the acid^ 
being more or less volatile, passes off — probably not entirely, 
but at any rate some of the metal is left in the condjtion of 
oxide and the bulk of it as a basic salt. Instead of ageing 
the cot{on may be subjected to a process of steaming with 
the same results. After this the cotton is ready for dyeing,, 
which is done by the method described in the last vsection. 
There is still another method to be noticed here, that is, one 
in which a bath is jirejiared containing both the mordaht and 
the dyestuff. In this case the character of the mordant 
must be such that, under the conditions^ that prevail, it will 
not form a^polour lakr with the dyestuff. Such substances 
are the bisulphites, if used with the bisulphite compounds of 
tliQ. dyestuffs ; the acetates, if mixed with some acetic acid,* 
may also be used. Vhe process consists in preparing the dye- 
bath containing both tiie iKordant tfjyl the dyestuff, entering 
the cotton, steeping for pome time^ then wringing and steam- 
ing. During the latter oi)eration the acid combined with 
the mordant, being volatile, passes away, and tlie colouring 



H^^EING ON METALLIC MORDANTS " 159 

matter and ihordant enter into combination to form the 
colour lake, which is firmly fixed upon the fibue. Very good 
results maj be obtained by this method. Lastly, in con- 
nection with the mordant colours, attention may be directed 
to the process of using some of them, which consists in making 
a solution of the dyestuff in ammonia, impregnating the 
cotton with this alkaline solution and subjecting it to a 
steaming ^operation, during which the alkali, being volatile, 
passes away, leaving the colouring matter behind in an in- 
soluble form. The cotton is next passed into a weak bath of 
the mordant (preferably the acetates of iron, etc.), this being 
used first cold and then gradually heated up. The dye on 
the fibre and the mordant combine to form the desired colour, 
which is fixed on the fibre. The chrome mordants are those 
which are most commonly applied by the methods here 
^sketched out, and with the large and increasing number of 
mordant dyes available, the processes should be worth atten- 
tion freyn the cotton dyer. 

The following recipes give fuller details than the outline 
sketches of the methods given above for the use of the various 
i^lycs produced with the mordant dyes and metallic mordants. 
In some cavses, as will be seen, other dyes may be added to 
produce special shades. {\) J^ark —Prepare a bath 

from lb. cutch, 4 lb. logwood extract, 7 lb. fustic extract, 
2 lb. copper sulphate. .Work in this for one to one and a half 
hours at the boil. This bath may be k(^pt standing, adding 
new ingredients from time to time, aiid works l)^st when it 
gets old. Then pass into a cold bath of 3 lb. copperas for 
bne hour, then wash and enter into a new bath of 10 lb. salt, 
0 oz. Titan blue 3B, 0 oz. Titan brown () oz. Titan yellow 
V, work for oik^ liour ^^t-^ie boil® then lift, wash and dry. 
(2) Brown , — Prepare a batji with 2(j|| lb e cutch, 2 lb. copper 
sulphate, 4 lb. quercitron extract. Work for one and a quarter 
hours at the boil, then allow to lie for a day^ whc^i the goods 
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are passed into a bath containing^3 lb. bichronie and 1 lb. 

alnm. Work at to 160"^ F. in this for a few minutes, then 
allow to lie for four to five hours, wash well and dry. (3) 
Olive, — ^Work for twenty minutes at 80° *F. in a bath of 10 lb. 
Rustic extract, 5 lb. quercitron extract, 2 lb. logwood extract ; 
heat to boil, w^ork for half an hour, then enter in a cold bath of 
2 lb. sodium bichromate ^ and 5 lb. copper sulphate ; work for 
twenty minutes, then heat to boil ; work for twenty minutes 
more, wash and dry. (4) Pale Brown. -Treat in a. hot bath 
of^2/> lb. cutch, 1| lb. bluestone ; work for half an hour in this 
bath, then lift, wring and work in a bath of 1| 11). bichrome for 
twenty to thirty minutes. Dye in a bath of 2 j lb. alum, 7 oz. 
Chrysoidin, 14 oz. Ponceau B. (5) Fast Brown.- -The cotton 
is heated in a boiling bath containing 20 lb. cutch, 4 oz. coi)])er 
sul})hate for on(‘ hour, it is then treated in a bath containing 
S oz. biebrome for half an hour, then dyed in a bath contain-*' 
ing 2 oz. Benzo black blue, 6 oz. Benzo brown NB, 2 lb. 
soap, 8 lb. salt, for one hour at the boil, washed and dried. 
(0) Drab. — Dissolve \ lb. cutch, 7 lb. bluestone, 8 lb. extract 
of J^tic ; enter goods at 120° F., give six turns, lift and drain. 
Prepare a fresh bath containing 2 lb. copperas ; enter goods, 
give three turns, lift and enter fresh bath at 120°, c-ontaining 
2 lb. bichrome, give four turns, drain, wash and dry. (7) 
Broivn. -For one piecic, wet out in hot wat(‘r, run for 
half an hour upon a jigger in a bath of 0 lb. good cutch, take 
uj) and drain in a bath of 3 lb. black iron liquor ; drain, run 
again throppgh each bath and rinse well. Prepare a fresh 
bath with Bismarck brown, enter at 100° F., heat slow4y to 
203° F., drain, rinse and dry. (8) Dark Brown, Olive. — Pre- 
pare the (lye-bath with 12 lb. cutch, 2 lb. bluestone, 2i lb. 
alum, 10 lb. quercitron e?dract, 2*'1J). indigo carmine, 4 lb. 

turmeric, J lb. Bismaiick browi\ ; boil for one and a half 

• • 

^ Not (\ — 100 11). sodium bichromat-o is equal to 1(4 11^ (4 bu hromate 

of potash (biehrome)^ 
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hours, then IKt and add t lb. copperas ; re-enter the goods, 
give anotiier half-hour, boil, then add 1| lb. bichrome, work 
two hours more, then wash acid dry. (9) Red Drab . — Boil 
up 10 lb. cutch and S lb. sumac ; enter the cotton at 140° F., 
work fifteen minutes and lift. Prepare a fresh bath of 4 Ibj^ 
black iron liquor ; enter the cotton cold, work ten minutes 
and lift. Prepare another bath with 3 lb. bichrome ; enter 
cotton at^l ()0° F., work fifteen minutes, lift and wash. Finish 
in a fresh bath containing 3 lb. logwood, 6 lb. red liquor ; 
enter cotton at 100° F., work ten minutes, lift, wash and*(ft*y. 
(10) Fawn. — Boil up 5 lb. cutch and 5 oz. bluestone, cool to 
100° F. ; enter, give six turns, lift, and add 2 lb. copperas ; 
re-enter cotton, give f'nir turns, lift and wring. Pi’opare a 
fresh bath with 1 Ib. bichrome ; enter cotton at 110° F., give 
five turns, lift, wash and dry. (11) Grey Slate. — Boil up 10 
*lb. sumac, 3 lb. fustic extract; cool down to 120° F., give 
eight turns, lift and wring. Prepare a fresh bath with 5 lb. 
C/opperi^s ; enter cotton cold, give five turns, lift and wash. 
(12) Dark Plum. — Lay down overnight in 30 lb. sumac. 
Next morning wring and enter in a fresh bath of oxy-inuriate 
jof tin 20° Tw., give four turns, lift and wash welt fn two 
waters. Boil out 40 lb. ground logwoofl, 10 lb. ground fustic, 
cool bath down to 1 40° F : enter cotton, give eight turns, 
lift ami add li gallons rod liquor ; re-enter yarn, give four 
turns, lift, wash and xiry.* (13) Pale Chamois. — Work the 
cotton seven turns in a cold bath of 3 lb. copperas, then 
wring and pass into a cold bath of 3 Ib^soda ash j^work well, 
wash and dry. {\4) ^Dark Brown Olive. — Pre})ar(‘ a bath of 
28 lb. fustic, I lb. logw^ood, 18 Ib. cutch, 4 lb. turmeric, 2jb. 
copper sulphate, f lb. alum ; work for Jin hour at the boil, 
then sadden in a new^ ha^K of 1 lb.«bicl>rome for half an hour, 
then sadden in a new bath^ of J lb. yitr*ite of iron, working 
in the c5ld for half an hour ; lift, wash and dry. (15) Havana ^ 
Prepare a bath with 4 lb. cutch and 1 Ibf bluestone ; 

11 
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work at the boil for one hour, then 'pass throug?i a warm bath 
of I lb. bichrome, 1 lb. sulphuric acid. Wash and dye in a 
bath of I lb. Bismarck brown''and 4 lb. alum ; work for one 
hour at about 180° F., wash and dry. (16) Black. — Prepare 
dye-bath with 20 lb. extract of logwood, 4 lb. cutch, 5 lb. 
soda ash, 5 lb. copiier sulphate. Heat to the boil, enter the 
cotton, and work well for three hours, then lift, and allow to 
lie overnight in a wet condition, wash and pass into a bath of 

1 lb. bichrome for half an hour ; lift, wash and dry. The 
dye-bath is not exhausted, and only about one-third of the 
various drugs need be added for further batches of cotton. 

(17) Ref^eda Green. — Pre])are a bath with 15 lb. cutch, 8 lb. 
turmeric : work in this for fifteen minutes at about 150° F., 
then nass tlirough a hot bath of 2 lb. bichromate of potash for 
one hour, then re-enter into a cutch bath to which has been 
added 1 lb. sulphate of iron ; work for one hour, then add 

2 lb. alum, and work half an hour longer ; rinse, wash and dry. 

(18) Fai/m Brown. — Pre])are a dye-bath with 4 lb. cutch, 2 lb. 
fustic extract ; work for one hour at liand lu^at, then lift and 
pass through a bath of I j lb. bichromate' of potash ; work for* 
a quarter of an hour, rinse, and pass into a fresh bath of 1 oz. 
Bismarck brown for ten minutes, then lift, wash and dry. 

(19) Beige. — Prepan' a bath with 20 lb. sumac ; enter (jotton 
at 120° r., give six turns, lift and add .] Ib. copj^eras ; re-enter 
cotton, give four turns, and wring. Prepare a fresli bath con- 
taining 2 lb. extract of fustic, .‘5 oz. extract of indigo ; enter 
cotton at 120° F., give three turns, raise temperature to 140° 
F., and turn to shade ; lift, wash *and dry. (20) Turkey Red. 
— One of tlie most important colours dyed on cotton is that 
known as Turkey red, a bright red of a bluish tone, char- 
acterised by its great fastness to light washing, etc. Strong 
alkalis turn it more' yellowish, but weak acids and alkalis 
have little action. Into the history of tlie dyeing of Turkey 
red it is not intended to enter, those who are interested in the 
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* subject should’refer to ojd ^^orks on dyeing ; nor is it intended 
to speak of old methods of producing it with the aid of 
madder, but,rather to give som6 of the most modern methods 
for dyeing it with alizarine. Many processes, differing some- 
what in detail, have been devised for dyeing Turkey red on^i 
cotton, and it is probable that no two Turkey red dyers work 
exactly alike. It is difficult to produce the most perfect red, 
and a ver^ great deal of care in carrying out the various 
operations is necessary to obtain it. This care and the 
number of operations makes Turkey red an expensive colour 
to dye, and so shorter methods are in use which dye a red on 
cotton that is cheapen', but not so brilliant or fast as a true 
'^rurkey red. 

Process ^4. -This process is perhaps the most elabon^e of 
Jill processes, })ut it yields a. fine red. The ])roeess is appli- 
cable to cloth or yarn, although naturally the machinery used 
will vary to suit the different conditions of the material. 
Bleached yarn or cloth may be treated, although a full bh^ach 
is not nccessarv, but the cloth or varn must be clean or well 
scoured, so that it is frec^ from grease and other impurities, 
(i) Boil the cotton for six to eight hours with a carbonate of 
soda lye at Tw, in a keir at ordinary pressure, then wash 
well, wring, or, better, hydro-e.\tract. (2) First ‘‘ greening ” .* 
What is called the first grtjfMi lirpior ” is prepared by taking 
15 lb. of gallipoli oil, 3 B). ]>hos[)hcite of soda and 15 lb. car- 
bonate. of Sofia, the liq^uor to stand at 2'^ Tw. Originally this 
“ liquor ” was made with sheej) dung, bi^- this is omitted. 
The cotton is worked in this liq^uor, which is kept at 100'' F., 
until it is thoroughly impr(\gnated, then it is taken out, 
squeezed and driinl, or in some cases piled overnight and 
then stoved. (3) SeconfUgf^ni liquhr : 'As before. (4) Third 
green liquor : As before. (4) ivhile lifuof treatment : A car- 
bonate of^soda liqour of 2*^ Tw. strength is prepared, and , 
the cotton steeped in this until it is thorougldy infpregnated, 
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then it is wrung out and stoved/' (p) Second white liquor : 
As bef^we. (75 Steeping : Prepare a bath of water at 150"^ P., 
and steep for twelve hours, tHfen wring and dry. ^ (8) Sumac- 
in^ : A liquor is made from 12 lb. sumac with water, and 
rafter straining from undissolved sumac leaves the liquor is 
made to stand at 2° Tw. ; this is kept at about 100° F., and 
the cotton is well worked in it and allowed to steep for four 
hours, after which it is taken out and wrung. (0), Mordant- 
ing or alumiruj : 20 Ib. of alum are dissolved in hot water, and 
5 lb. of soda crystals are slowly added in order to prepare a 
basic alum solution ; this is now made by the addition of 
water to stand at 8° (s}). gr. 1*040) Tw. The sumac-treated 
cotton is worked in this bath and allowed to steep for twenty- 
four hours, when it is taken out and wrung. Some dyers add 
a little tin crystals to this bath ; others add a small quantity 
of red liquor. ( 10) The dyeing : A cold bath is prej)ared with 
10 lb. to 12 lb. alizarine, 3 lb. sumac extract and 2 oz. lime. 
The cotton is entered into the cold bath, worked from liftecn 
to twepty minutes so as to get it thoroughly impregnated ; 
then the heat is slowly raised to the boil and the dyeing 
carried on at that heat until the full shade is obtained, which 
usually takes about an liour. According to the brand of 
alizarine used so will the shade that is obtaininl vaiy, as will 
be mentioncid later on. (11) Fir>$t clexi/ring : The dye(( cotton 
is placed in a boiler and boiled for four hours with ‘1 lb. soda 
crystals and 3 lb. palm oil soap, afterwards washing well. 
(12) Second clearing^. The dyed cotton is again boiled for 
two hours with 2.J lb. soap and I lb. tin crystals, then give a 
gdod washing and^dry. This process is a long one — indeed, 
some dyers by repeating some of the oj)erations lengthen it 
— and it takes at lea^t tvi^o week?,* in some case three weeks, 
to carry out. TheMdeia is to gef» the cotton first thoroughly 
impregnated with the oil, and this oxidised to some extent 
on the fibre, and to this end the oil treatments are carried 
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out. In this process ^jJbrience has shown that olive oil is 
the best to use, although other oils have been tried frop time 
to time. "Che sumacing enables the alumina to be more 
firmly fixed on to the cotton. The alumina combines with 
both the oil and the sumac, and the resulting mordant pror^p 
duces a better and more brilliant red with the alizarine. The 
clearing operations serve to remove impurities, to brighten 
the colour, and to more fully fix it on the cotton. 

Process B. — (1) Blenching : The cotton is well bleached 

* % 

or scoured with soda in the usual way. (2) Oiling or pre- 
paring : A liquor is made from 10 lb. alizarine oil or Turkey 
red oil in 10 gallons water. This oil is prepared from castor 
oil by a j)rocess of treatment with sulphuric acid, washing 
with water and neutralising with caustic soda. The q^^tton 
^ is thoroughly impre^gnated with this oil by steeping, then it 
is wrung out and drk^d. (3) Steaming : The cotton is put 
into a steaming cottage or continuous steaming chamber and « 
stearae^l for from one to one and a half hours at about 5 lb. 
pressure. (4) Fixing hath : A bath of n^d licpior (acetate of 
alumina) at Tw. is prepared. Some dycas use basic alum 
•at the same strength. In this bath the cotton is steeped at 
100^ F. for two hours ; then it is wrung out and dried. This 
aluming bath can be repeated, Next it is run through a bath 
of chalk and water containing 2 lb. chalk in 10 gallons water. 
This helps to fix the alumina on the cotton. Phosj)hate of 
soda also makers a good fixing agent. (5) JJj/eing : This is 
carried out in precisely the same way in tlio otber process. 
(6) Oiling : A second oiling i^ now given in a bath of 5 lb. 
alizarine oil, or Turkey-red oil, in 10 gallons water, after 
which the cotton is dried, when it is ready for further treat- 
ment. In place of giving, a secoRd oiling after the dyeing, 
it is, jxjrhaps, better to givu it after Ibhe* mordanting and be- 
fore dyeing^ (7) Clearing : The dyed cotton is cleared with ^ 
soap in the same manner as tlie clearing yperalions of the 



166 


THE DYEING OF COTTON FABRFOS 

^ ^ . I 

first process, which see. Any of t*tie ^treatments preparatory 
to, an^ following the actual dyeing of, any of these processes 
may be repeated if deemed hecessary.^ The text- books on 
dyeing and the technical journals devoted to the subject fre- 
r^quently cojitain accounts of methods of dyeing Turkey red, 
but when these come to be dissected the methods are but 
little more tlian variants of those whi(‘h have just been given. 
Seeing that the theory or theories involved in this rather 
complex process of dyeing Turkey red, and that colourists 
are not agreed as to the real part played by tlu^ oil, the sumac 
and tlie clearing operations in the formation of a ^furkey red 
on cotton, nothing will be said here as to the theory of 
Turkey-red dyeing. 

Alizarine Red . — It is possible to dy(' a red with alizarine 
on cotton which, while being a good colour, is not quite so 
fast to washing, etc., as a Turkey red. 'I"his is done by 
using fewer tr(»atments, as shown in the following pro- 
cess : — .. 

1. — ^Boil the cotton in soda. 

2. -— Oil with Turkey-r(Hl oil, as in the Tinkey-red process 
No. 2 above. 

3. — Mordant with alum or acetate of alumina. 

4. — Dye witli alizarijic as b,efore. 

* » 

5. — Soap. ^ 

I'here are three distinct colouring 'an att(*rs which ai e sold 
commercially under tlu^ name of “ a^izaiine." 'These are 
alizarine iVidf, wdiich‘produces a bluish shade of red ; anthra- 
purpurim^ which gives a similar but le.y*s blue red than aliza- 
rine ; and flavo-pufpurine, which produces the yellowest reds. 
The makers send out all these various products under various 
marks. ^ * u 

For dyeing Turkey ereds the flavo- and anthra-purpurinc 
brands or yellow alizarines are to be preferred ; for pinks 
and rose sliades the alizarine or blue shade brands are best. 



DTEING ON METALLIC MOBDANTS • ^67 

• ( • * * 

Alizarine Pink, — This^cafti be dyed in the same way as 
Turkey red, only using for full pinks 4 per cejat. of alizarine 
in the dye-bath, or for pale pinks ] to 2 per cent. It is ad- 
visable to reduce the strength of the oiling and mordanting 
baths down to one-half. Alizarine Violet. — Alizarine has^ 
the property of combining with iron to form a dark violet 
colour, and advantage is taken of tliis fact to dye what are 
called in, the dyeing and calico printing trades alizarine 
purples and lilacs, although these do not resemble in hue 
or brilliance the purples and lilacs which can be got froniWhe 
direct dyes. They have not the importance which they 
formerly })ossessed, and but a mere outline of two processes 
for their production will be given. Alizarine Purple. — 1. 
(1) Boil with soda. (2) Pre])are with Turkey red oil. (3) ^ 
Mordant by steeping in co})])eras liquor at 4° Tw. for twenty 
minutes, take out, allow to lie on stillages overnight, then 
wash and dry. For deep purples it may be advisable to ^ 
repeat ♦tlu'se treatments ; for pale lilacs using them at half 
strength is advisable. (4) Dye with 8 to 10 per cent, of 
alizarine blue shad(% working as described under TuAcey ml. 

• Tfie best results are obtained when 1 per cent, of cfhalk is 
added to the dye-bath. (5) Soap as in red dyeing. 2. 
(1) Boil with soda. (2) Oil with Turkey red oil. (3) Steep 
pyrolignite of iron (iron liquor) for one liour, then age by 
hanging in the air. • (4) Dye as Indore. (5) Soap. Fine 
blacdvs are got if after oiling the cotton is treated with sumac ‘ 
or tannic acid, tlien mordantcnl witk irc/n an^ dyed with 
alizarine as usual, .fl) Chocolate Browns. - Fine fast choco- 
late browns can be got from ahzarine by using a mixed 
mordant of iron and alumina, eithe/ the ac(*tate or the 
sulphate. By varying^tbe relatm^ pr«])ortions various shades 
can be obtained. (2) Alizarine OrafHje^ — Prepare the cotton 
as if for dyeing a 'J'ufkey red, but use in the dye-bath 8 to^ 
10 per cent, of alizarine orange. (3) Alizarint Blue. — The 
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cotton is boiled three hours with ger cent. Ammonia soda 
at 30 lb. pressure, and then washed thoroughly. The boiled, 
washed and hydro-extracted yarn is oiled with a solution 
containing from J lb. to 1 1 lb. Turkey red oil, 50 per cent, for 
^pvery gallon of watc'r. It is then wrung out evenly and dried 
for twelve hours at 150° F. Tannin Grounding : The oiled 
and dried cotton is worked three-quarters of an hour in a vat 
containing a tannin solution (1 oz. per gallon). Xlie cotton 
remains in this liquid, which is allowed to cool off for twelve 
hours, then it is hydi’o-extracted. Sumac turns the shade 
somewhat greener, which is noticed especially after bleach- 
ing, therefore tannin is given the preference. Chrmnium 
Mordant : The cotton treated with tannin and then hydro- 
extracted is worked (X)ld for one hour in a vat containing a 
solution of chromium chloride at 32° Tw., and remains in 
this solution twelve hours. The cotton is then hydro- 
exti'acted and washed directly ; it is best to employ running 
water. A special fixation does not take place. The* cotton 
is now' ready for dyeing. The solution of chromium chloride 
aiyl the tannin solution can be used continuously, adding 
fresh fiquor to kc^ep the baths up to strength. Dyeing :• 
For dyeing, water free from lime must be used. Water 
having not more than 2-5° hai;dness can be employed if it is 

i 

corrected with acetic acid, thereby converting the carbonate 
of lime into acetate of lime. Very cakareous water must be 
freed from lime before use. The dye-bath contains for 100 lb. 
cotton 15 U,). Alizarino blue paste (All or F, according to 
the shade desired), 35 lb. acetic acid (l^"" Tw\), 15| lb. am- 
moiuia (25 per cent.), 2^ oz. tannin. The cotton is worked a' 
quarter of an hour m the cold ; the temperature is raised 
slowly to a boil, taking about one hour, and the cotton is 
worked three-quarters ofi an hour, at that heat. Finally, the 
cotton is washed and hydro-extracted. The dyed and washed 
cotton is steamed two hours at 15 lb. to 22 lb. pressure. 
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Steaming tnrnl the shajjle greener and darker, and increases 
the fastness. After steaming the cotton it is aoaped one or 
two hours at the boil, with or without j^ressure. According 
to the quality of water employed, 2 to 5 parts scaj) per 1000 
parts water are taken. (4) Brown . — A fine brown is got by 
a similar process to this, if instead of Alizarine blue, Alizarine 
orange is used in the dye-bath. A deex>er brown still if 
Anthracene brown, or a mixture of Anthracene brown and 
Alizarine blue, be used. (5) Claret Bed . — Clarets to maroon 
shade of red are obtained by prei)aring the cotton as* for 
blue given above, then dyeing with alizarine. 


Loowooi) Black. 

a 

^ The formation of logwood black on the fibre depends 
upon the fact that the colouring principle of logwood forms 
a black colour lake with iron and also one with chromium. 
There ajfc many waj^s of dyeing logwood blacks on cotton, 
whetlier that be in form of hanks of yarns, warps or pieces. 
While these blacks may be, and in the case of hanks ar^, 
dyed by what may be termed an intermittent process, yet 
for warps and j)iece goods a continuous j)rocess is jjref erred 
by dyers. Examx)les of both^ methods will be given. As 
in the dyeing of Turkey reds, it is probable that no two dyers 
of logw ood blacks quito agree in the details of their j)rocess, 
there may be variations in the order of the various baths 
and their relative strcngtiis. Tyi)ical methods wUl be noted 
here. 

Dyeing Logwood Black on Yarn in Hanks. — (1) Simutcing : 
Prepare a bath with 10 lb. sumac extract in hot water. Work 
the yarn in this for half Jiour, tSien •allow to steep for six 
hours or overnight, lift and^wring. The •liquor whicli is left 
may be used again for* another lot of yarn by adding 5 lb. 
sumac extract for each successive lot of yarn, fn jilace of 
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using sumac the cheaper myrabOlain extract may be used. 
(2) Ironing er ^saddening : Prc^pare a bath with 3^- gallons 
nitrate of iron, 80^ Tw. Work the yarn in this for fifteen 
minutes, then wring out. The batli may be used again when 
1 gallon of nitrate of iron is added for eacli lot of yarn worked 
in it. In place of the nitrate of iron, the pyrolignite of iron 
or iron liquor may be used. (3) Liming : Work for ten 
minutes in a weak bath of milk of line. (4) Dyeing : This 
is done in a bath made from 10 lb. logwood extract and 1 lb. 
fustic extract. The yarn is entered into the cold or tepid 
bath, the heat slowly raised to about 150" K., then kept at 
this heat until a good black is got, when the yarn is taken 
out, rinsed and wrung. The addition of tlu' fustic extract 
enables a much decjicr and jetter shade of black to be dyed. 
(5) Saddening : To obtain a fuller black the dyed cotton is 

t 

sent through a bath of 1 J lb. copperas, then washed well. 
(0) Soaping : Work for twenty minutes in a bath of 2 lb. 
soaj) at MO"" to 150'" h\ Then wash w(dl. Much ^be same 
process may be followed for d\'eing logwood black on warps 
and piece goods, jiggers being used for eacdi o])eration. An- 
other method is to first work the cotton in pyrolignite (iron 
liquor) at 10° Tw., until it is thoroughly imjm'gnated, then to 
dry and hang in the air for some hours, next to pass through 
lime water to fix the iron, and then to dye as before. Con- 
tinuous process : In this case a continuous dyeing macdiine 
is ])rovided, fitted witli five to six comj)artmeuts. The cotton 
is first of^iil prepared by stc^eping in a bath of 12 lb. myra- 
bolam extract for several hours, then jt is taken to the con- 
tinuous machine and run in succession through nitrate of iron 
liquor, lime water,* logwood and fustic, iron liquor and water. 
The nitrate of iron bath (Contains 2 gallons of the nitrate to 10 
gallons of water, a»ad ^;.s the pieces go through fresh additions 
of this liquor are made from time co time to keep iq> the 
volume aild strcjigth of the liquor to the originaf points. The 
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logwood bath is made froill 10 lb. logwood extract and 1 lb. 
fustic extract, and it is used at about 160° F. The quantities 
here given will serve for 100 lb. of cotton, and it is well to 
add them dissolved up in liot water in small quantities from 
time to time as the cotton goes through the bath. The iron 
liquor given after the dyeing contains 2 Ih. of copperas in 10 
gallons of water. Between the various compartments of the 
machine is fitted squeezing rollers to })ress out any surplus 
liquor, which is run back into tlie conij)artment. The rate 
of running tlie warp or pieces through should not be *tl)0 
rapid, and the dyer must adapt the rate to the s})eed with 
which the cloth dyes up in the dye-bath. The addition of a 
little red liquor (alumina acetate^) to the iron bath is some- 
times made : this is advantageous, as it n^sults in the produc- 
^tion of a finer black. Iron by itself tends to give a rusty- 
looking or brownish black, but the violet, or lilac shade that 
alumina gives with logwood, tones the black and makes it look 
more pleasant. Some dyers add a small quantity, I per cent., 
of the weight of the cotton of sulphate of (top])(*r to th(^ iron 
bath, others add (‘ven more than this. Some use nitrate of 
cop])er ; th(‘ cop])er giving a greenish shade of black with 
logwood, and this toiu's down the iron black and makes it 
more gloomy in a})pearance. Single bath methods of dyeing 
logwood blacks are in use ; such methods are not economical, 
as a larger (piantity, botili of dye-wood and mordants, remains 
in the bath unused^ Although full intense blacks can be 
dyed with them, the black is rather loojiL^ly fixed a,nd tends to 
rub off. This is bec^^use as both the dyestuff and the mor- 
flant are in the same bath together they tend to enter into 
combination and form a colour lake tha\ precipitates out in 
the*dye-bath, causing tbe*loss of material alludcul to above, 
while some of it gets mechiinically fiKed* on the cotton, in a 
more or less loose fornl, and this looseness causes the colour 
to rub of. For a chrovie-logwood black, a dye-bdth is made 
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with 3 lb. bichromate of potash, *100 gallons logwood decoc- 
tion jit S'" Tvf . and lb. hydrochloric acid. Enter the cotton 
into the cold bath, raise slowly to the boil and work until the 
cotton has acquked a full black blue colour, then take it out 
r and rinse in a hot lime water when a blue black will be got. 
A copper logwood hkick is got by taking 100 gallons logwood 
decoction at 3"^ Tw. and 6 lb. copper acetate (verdigris) ; the 
cotton is entered cold and brought up to the boil. Copper 
nitrate may be used in the place of the copper acetate, when it 
is a good plan to add a little soda to the bath. Some dyers 
in working a copper-logwood black make the dye-bath from 
100 gallons logwood liquor at 2° Tw., 4 lb. copper sulphate 
(bluestone) and 4 lb. soda. This bath is used at about 180° 
to J90° for three-quarters of an hour, then the cotton is 
lifted out, wrung and aged, or, as it is sometimes called, 
“ smothered ” for five hours. The operations are repeated 
two or three times to develop a full black. Logwood black 
dyeing lost much of its imx^ortance of late years owing to 
the introduction of th(^ many direct blacks, which are much 
aasier of application and leave the cotton with a fulku* and 
softer feel. Logwood Greys , — ^rhese are much dyed on cotto?i 
and are nothing more than weak logwood blacks, and may 
be dyed by the same processes only using baths of about one- 
tenth the strength. By a one-bath process 5 lb. of logwood 
are made into a decoction and to thisd lb. of copperas (ferrous 
sulphate) is addend and the cotton is dyed at about 150° F. in 
this bath,^ By adding to the dye-bath small quantities of 
other dye-woods, fustic, peach wood, sumach, etc., greys of 
various shades are obtained. Some recipes bearing on this 
point are given in this section. Logwood is not only used 
for dyeing blacks and gre^s as tl\e''principal colouring matter, 
but is also used as shading colour alon^ with cutch, fustic, 
quercitron, etc., in dyeing olives, browns, etc., and among the 
recipes givbn in this section examples of its use in this direc- 
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• tion will be found. The ^dye-woods — fustic, Brazil wood, 

barwood, lama wood, camwood, cutch, peaclb wood, quer- 
citron bark, Persian berries — usance the introduction of the 

* 

direct dyes lost much of their importance and were little 
used, but recent events have also created a re-demand for 
all natural dyestuffs. Cutch is used in the dyeing of browns 
and several recipes have already been given. Their prodixc- 
tion consists essentially in treating the cotton in a bath of 
cutch, cither alone or for the purpose of shading with other 
dye-woods when the cotton takes up the tannin and colourmg 
matter of the cutch, etc. The colour is then developed by 
treatment with bichromate of potash, either with or without 
the addition of an iron salt to darken the shade of brown, 
The usual methods of applying all the other dye-woods, to 
^obtain scarlets to reds with Brazil wood, Lima wood, peach 
wood ; or yellows with fustic, quercitron or Persian berries, 
is to first prepare the cotton with sumac, then mordant with 
alumina, acetate or tin crystals (the latter gives the brightt'-st 
shades), then dye in a decoction of the dye-woods. Some- 
times the cotton is boiled in a bath of the wood when It takes 
«p some of the dye-wood, next there is added alumina acetate 
or tin crystals and tlie dyeing is continued when the colour 
becomes developed and fixed upon the cotton. Iron may bo 
used as a mordant for any of these dye-woods, but it gives 
dull sad shades. Chr«me mordants can also bo used and 
these ])roduce darker shades than tin or alumina mordants. 
As practically all these dye-woods are n%:)W not used by them- 
selves it has not b(ieii deemed necessary to give specilic 
recipes for their ajiplication, on previous pages several Hj:e 
given showing their use in combinatiem with other dyes. 
The dyestuff Dinitroso^rc^sorcinc or Solid green 0 is used 
along with iron mordants for proc’meing fast greens and 
with chrome mordant?; for producing browns to a limited 
extent in cotton dyeing. The following recipes give the 
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details of the process. (1) OremJ — Steep the cotton yarn or 
cloth in the following liquor until well impregnated, then dry : 
3 gallons iron liquor (pyrolig^nite of iron), 22° Tw. gallons of 
water, | gallon acetic acid, 12° Tw., 2 lb. ammonium chloride. 
^ Then pass the cotton through a warm bath of 3 oz. phos- 
phate of soda and 4 oz. chalk per gallon, then enter into a 
dye-bath containing 0 lb. Solid green 0. Work as described 
for dyeing alizarine red. For darker greens of*a Russian 
green shade use 10 lb. of Solid green 0 in the dye bath. 
{2) Brown . — A fine brown is got by steeping the cotton in a 
bath of 8 lb. Solid green O, 6f gallons water, 1 gallons am- 
monia and 2 lb. acetate of chrome ; dry, then pass through 
a soap-bath, wash and dry. (3) Deep Olive Brown . — ^Mix 8 
lb. S^)lid green 0 and lb. borax with 6 gallons water, add 
\ lb. Turkey -red oil, 5 lb. ammonia, then 2 gallons water 
and 1-|- lb. copper-soda solution and another 2 gallons water. 
.Steo]) the cotton in this, dry, soap well and wash. The 
copper-soda solution is made from 10 lb. chloride of, copper 
(75° Tw.), 5 lb. tartaric acid, 12 lb. caustic soda (75° Tw.) and 
4Jb. glycerine. (4) KhAihi. — Make th(' dye-liquor from 14 lb. 
Solid green 0, i lb. Alizarine yellow N, I lb. caustic soda 
(36° Tw.), .] Ib. Turkey-red oil and 8 gallons water. To this 
add 2i lb. acetate of chrome (32° ^JV.), 2\ lb. copper-soda 
solution and 4 gallons water. (5) Barje (}reen~ -\J^o Ij lb. 
Solid green O, 3 lb. caustic soda. (36° »Tw.), lb. Ck^ruleine, | 
lb. Turkey-red oil, 1 gallon water to which is added 2i lb. 
acetate of phrome (32f’ Tw.) and 2] lb. co]3])er-soda. solution 

I 

dissolved in 4 gallons water. (6) Brown . — Use 4 lb. 

Solid green (), 2i lb. borax, 3 lb. ammonia, ^ lb. Turkey-red 
oil, 6 gallons water and 1| lb. co])per-soda solution dissolved 
in 2 gallons water. {!) Pdie Fawm Brown . — The dye- bath is 
made from I lb. Alizarine, IJ lb. Solid green 0, 1^ lb. borax, 

\ lb. Turkey-red oil and 5 gallons of wUter to which is added 
lb. acetate of chrome (32° Tw.), 1^ lb. coj^per-soda solu- 
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* tion and 4 gallons water, in all cases the cotton is steeped 
in the dye-liquors until thoroughly impregnate^d, then the 
excess liquor is wrung out, the^ cotton dried, then passed 
through a soap bath, washed Well and dried. (8) Dark 
Brown . — Place the cotton in a lukewarm bath of 25 lb. cutch 
and 1| lb. copper sulphate ; work for half an hour, then steep 
for six hours, then lift, wring and enter into a bath of 3J lb. 
bichromate pf potash at 100° F. for twenty minutes. Then 
wash and dry. (9) Yellow Brown . — Make a bath with 14 
lb. cuteh and 1 lb. copper sulphate ; work in this bath fttr 
four liours at 120° F., then pass into a bath of 2 lb. copperas 
and I lb. chalk, work for half an hour in the cold, then pass 
into a hot bath of 2| lb. bichromate of potash at 150° F. for 
half an hour. (10) Dark Brown . — Make a dye-bath with 15 
lb. cutch, 2 lb. logwood extract and 2 lb. fustic extract ; 
work the cotton in this at 1(50° F. for three hours, then pass 
into a cold bath of 1 lb. copperas and | lb. chalk for half an 
hour, thc^^ into a bath of 3 lb. bichromate of potash for half 
an hour at 150 ' F., then wash and dry. 


7. Production op Oouour Direct upon Cotton Firrus. 

By the action of nitrous acid hpon the salts of the primary 
organic amines tlu^ so-called* diazo compounds are formed. 
An example of this imj^ortant y)rocess is that of nitrous acid 
on aniline hydrochloride sliown in the following equation : --- 

(yisNH-H- H(!l +. HNO. - 2 H 2 O I- Cc,H,N:N(n 
Aniline hydrochloric Nitrous Water, ")jazo-benzene • 

acid, acid, chloride. 

• 

These diazo com})oun(ls aj:e disting^iisUed by their active 
propertied, especially in combining with amines in acid solu- 
tions, or ^itli phenols in alkaline solution to form the azo 
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form are mixed with the requisite’ amount of nitrite, and the 
diluted paste* then poured into the liydrochloric acid. It has 
been found by experience that the colour is developed much 
brighter upon the fibre when the diazo solution contains 
acetic acid and no free mineral acid. However, the diazotisa- 
tion is better carried out with hydrochloric acid, and the 
presence of the latter is necessary to give stability to the solu* 
tion. If before the diazo solution is used a quantity of 
acetate of soda be added to it, the free hydrochloric acid 
liberates acetic acid from the acetate, and the cliloride of the 
diazo body changes into its acetate. It is better to add an 
excess above the two molecules of acetate of soda which are 
required. The combination when aniline and beta-naphthol 
are^used, as the amine and phenol respectively, is shown in 
the following equations : — 

: Na + C^oH^OH + NaOH = 
Jliazo-benzene chloride, B. naphthol. Caustic soda, 

NaCl + Cell^N :NCioHcOH V H^O 
Bcnzene-azo-naphthol , Water. 

Or, with naphthylamine and naphthol, thus : — 

CioH^N : NCI + CioH,OE + NaOH - 

NaCl + CoH^NrNCjoHeOH ~h H^O 
Na})hthalene-azo-na})hthol . 

By the action 'Of nitrous acid upon amino-azo bodies a 
group of bodies called diazo-azo compounds are obtained 
which contain two N : N groups tlius : — 

C«H,N : NCeH^NHaHCl + NaNO^^ + 2HC1 - 
Benzene-azo-anijine-hydrochloride, 

NaCl + ff,H,N : NC^H^N : NCI 4 2 H 2 O 
I)iazo-azo-b(mzene-chloride. 
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When this compouncj il combined with naphthol diazo- 
azo dyes are produced. 

• C.HsN*: NCeH 4 N*: NCjoHeOH 
Bonzene>azo-benzene-azo-naphthol. 

The molecular weights of the bases, plienols and chemicals 
employed are the following: (I) Hydrochloric acid, HCl 
36*5. ( 2 ) Caustic soda, NaOH — 40. (3) Nitrite of soda, 

NaN02 — 09. (4) Acetate of soda, NaCgHaGa^HgO — 136. 

1 . Commercial liydrochloric acid at 32'' 'J'w., specific 
gravity 1*160, contains about 365 grams of HCl (dry hydro- 
chloric acid gas) in a litre, or 3| lb. in a gallon, 

2. 3^he commercial 77 per cent, soda must always be 
used, and for j)ractical purposes it may be taken as p?ire. 
Tt is best to make a solution which contains 160 grams 
NaOH in a litre of water (say, JO lb. in 6 gallons ’). 

3. The nitrite supjdied is almost chemically pure, and is 
easily sol, able in water. In order to make a solution, 140 or 
290 grams are dissolved per litre (say, 29 oz. to 100 oz.). 

4. Crystallised acetate of soda contains 3 molecules of, 
\^ater of crystallisation, and is usually somewhat ‘ moist. 
Instead of 136 grams, 140 are taken to allow for moisture. 
The amount is dissolved in about 500 cubic centimetres of 
water. 

Bases. — ( 1 ) Aniline, •CeAsNHg = 93. ( 2 ) Toluidine, 

C 7 H 7 NH 2 = 107. (3J Alj)ha- and beta-naphthylamine, 

C 30 H 7 NH 2 — 143. (4) Pixra- or •meta - nitre )aniline, 

CeH4N02NH2 -- 138. (f)) Nitro-para-toluidine, C 7 H 6 NO 2 NH 2 

152. ( 0 ) Amidoazobenzene (base), CfiHgN : NC 6 H 4 NH 2 

197. (7) Orthoarnidoazotoluol (base), CvflN : NC 7 H 6 NH 2 ” 

225.^ ( 8 ) Alpha- or beta-iia^j^hthol, ~ 144. 

Example of Quanfities Tithe}). — (1) Molecule nitrate, 69 

• • 

' Note btJklierPier.-- 10 lb. In a gallon of the fiiiishod fluid is ||uite a differ- 
ent proportion to 10 lb. to a gallon. 
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grams. (2) Molecule aniline, 93 grqms. (3) Molecule hydro- 
chloric acid; 36*5 grams. (4) Molecule acetate of soda, 136 
grams. (5) Molecule of naphthol, 144 grams. (6) Molecule of 
caustic soda, 40 grams. Applying the principles which have 
just been described to the dyeing of cotton, it is found that 
the cotton may be dyed by taking the base and preparing the 
diazo body, impregnating the cotton with this, and developing 
the colour by passing into a bath of the phenol. On the 
other hand, the cotton can be prepared with the phenol and 
the colour developed by passing into a bath of the diazotised 
base, and practice has shown that this latter proceeding is 
the best. Practically the only phenol that is used is the 
beta-naphthol ; al])ha-naphthol is occasionally used, but not 
often. The purer the beta-naphthol the better, especially 
for producing the paranitroaniline red. Various preparations 
of beta-naphthol have been brought out by colour makers. 
The process of dyeing cotton with a naphthol colour takes 
place in two stages, the first being the grounding or prepar- 
ing with the naj)hthol, the second the developing with the 
'diazotised base. Some of the effects which can be obtained 

t 

from the two naphthols and various bases are given in the 
following table : — 


Basf. 

1. Aniline, 

2. Paraloluidino, 

.3. Metanitroaniliiu*, 

4. Paranitroaniline, 
f). Nitropar^toluidinc, n 
(i. Alpha-naphthylamino, 
7. Beta-naphthylamino, 

Aminoazobcnzene. 

9. Orthoaminoazot(jlucne, 


h beta-nil pbthol, ^iven 
Orange yellow ; 

Full yellow orange ; 
Fiery yellowish red ; 
Bright s<’arlct ; 
Orange ; 

Bluish claret red ; ‘ 
3’urkey'red ; * 

Red ; 

Yellowish claret red ; 


With alpha- naphthol, gives 
(/Utch brown. 

Brownish orange. 

»» >> 

Very bright catechu. 
Reddish puce. 


By mixing alpha- aiid beta-fia^phthols together a variety 
of grenat and claret reds and browns can be obtained. With 
regard to the fastness of the shade produced^ th^ following 
may be consiejered : — 
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Fmt fo Soaping^ 

Combination of A-Naphthol with Toluidine. • 

,, , • „ * A-Naphthylamme. 

,, ,, B‘Naphthylamine. 

„ „ Amidoazobenzene. 

„ B-Naphthol with Toluidinc. 

, , , , Paranitroaniline . 

, , , , Nitroparatoluidine . 

, , , , B “N aphthy laniine . 

„ „ A-Naphthylamine. 

Moderately Fast, 

Combination of A-Naphthol with Aniline. 

,, „ Paranitroaniline. 

• ,, ,, Orthoamidoazotoluene. 

,, B-Naphthol with Metanitroaniline. 

,, ,, Amidoazobenzene. 


V cry Loose. 

^ Combination of A-Naphthol with Paratoluidine. * ■ 

,, ,, Metanitroaniline. 

,, ,, Nitroparatoluidine. 

• ,, B-Naphthol* with Aniline. 

,, • >* Paratoluidine. 

,, ,, Orthoamidoazotoleune. 

The samj)les were tested for fastness dbo light b^j exposing 
them for nine days witli the following results : — 


Cpfnbinatiou of A-NapMhol wifk (!)• Aniline. ^2) Tolui- 
dine. (3) Metanitroaniline. ^4) Paranfttrcmniline. (5) Nitro- 
paratoluiciine. (6) fe-N^phthylamine. (7) Aminoazobenzol. 
(8) Orthoaminoazotoluol. 
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B-Naphthol with (1) Anilirfe. (2) Paratoluidine. (3) 
Met^nitroan/lino. (4) Paranitroaniline. (5) B-Naphthyla- 
mine. (6) A-Naplithylamime. 

Moderately Fast, 

Combination of B-Naphthol with Nitroparatoluidine. 

Very loose. 

Combination of A-Naphthol with (1) Toluidine. (2) A- 
Naphthylamiiie. 

B-Naphthol with (1) Tohiidino. (2) Ami(l()azol)enzene. 
( 3) Orthoamidoazotolueiie. 

,Thc most important of the naphthol colours is un- 
doubtedly paranitroaniline red, produced by the combination 
of X)aranitroaniline and beta -naphthol. Jn order to produce 
the best and brightest shades these two bodies must be quitch 
pure. The following directions may be followed. ^ 

Dyeing Paranitroaniline Red on Yarn. — It unfortunately 
^happens that this red does not admit of being worked in large 
quantities at a time, ])articularly in the diazo batli where the 
colour is developed, as the previous operations seem to render 
the yarn slightly waterjuoof. and hence if large quantities of 
yarn were dealt with at one time some would be found to be 
dyed all right, others would be defective. It has, therefore, 
been found best to work only about 2 lb. of yarn at a time, 
carefully carrying out each operation with this quantity. As, 
h()wev('r, the process can be quickly vyorked it follows that in 
the course of a day a fairly large quantity of yarn can *be 
treated. (1) Grounding : The grounding or preparing bath 
for 100 lb. of yarn i's beiit made ‘in the following manner : 4 
lb. of beta-na})htht>l ale, stirred jn 2^ lb. of caustic soda liquor 
70"^ Tw., then I J quarts of boiling \(^ater is added, when dis- 
solved 1 1 ‘quarts of cold water. In a separate vessel dissolve 
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5 lb. Turkey -red oil in 11 cpiarts of water, then mix the* two 
liquors together and add sufficient water to make up the 
whole to 12 gallons. In working sufficient of this liquor is 
taken and pul into a*deep tub in which 2 lb. of yarn can be 
conveniently worked. It is best to work at a tepid heat, say, ^ 
100"^ to 110'' K. ; 2 lb. of the yarn are worked in this liquor, 
so that it becomes thoroughly impregnated, then it is gently 
wrung out and hung up. This operation is repeated with 
eacli 2 lb. until the whole 100 lb. has been treated, adding 
from time to time some of the naphthol liquor to make-up 
for that taken u]) by the cotton. When all the yarn has been 
through the liquor, give it another dip through the same 
liquor. Place the 3 ^arn in a hydro-exatretor for five to seven 
minutes. Next open out the yarn well, and hang on sticks 
and dry in a stove at 140° to 150° P. The stove should be 
heated with iron pipes, through which steam at 30 lb. to 40 
lb. pressure passes. The stove should be reserved entirely 
for this work, for if other goods be dried in it along with the*""^ 
naphthol-prejiarcd cotton, any steam or acid vapours which 
might be given off from the former might damage the* latter. 
JVhen thoroughly dry the yarn is ready for the next opera- 
tion. (2) Developing : Tlie developing bath is made in the 
following manner : I \ lb. paranitroaniline is mixed with 1 1 
gallons of boiling water, and 1| quarts of hydrochloric acid 
at 30° to 32° Tw. Stir .wolf until the paranitroaniline is com- 
pletely dissolved, add 3i gallons of cold water, which will 
cause a procif)itation*of the hydrochloriy^e of paranitroaniline 
as a yt41ow ])ow(ler. ^•Let the mixture thoroughfy cool off, 
best by allowing to stand ail night ; 1| lb. of nitrite of soda 
is dissolved in 4 quarts of cold water, mud this solution is 
added to the paranitroaj^iiline solujbion.slowly an(J with con- 
stant stirring ; in about fif^inm to twimty minutc'-s the diazo- 
tisation* will be cofnplt)4.c. At this and following stages the ^ 
temperature of working should be kept as low «ts possible. 
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Some dyers use ice in preparingi. their diazo solutions, and 
certainly the best results are attained thereby, but with para- 
nitroaniline the ice can be dispensed with. After the end of 
the time sufficient cold water is added* to bring the volume 
of the liquor up to 10 gallons. This diazo liquor will keep 
for some days, but it decomposes in time, so that it should not 
be kept too long. Another liquor is made by dissolving 4 lb. 
acetate of soda in 1 1 quarts of water. The developing bath 
is made by taking 4 gallons of the diazo liquor and I gallon 
of 'the acetate liquor and mixing together, and in this bath 
the prepared yarn, 2 lb. at a time, is worked. The colour 
develops immediately. The yarn when dyed is lifted out, 
wrung, and then it is well washed with water, soaped in a 
bath^at 120*^ F., with a liquor containing | oz. soap per gallon, 
then dried. As the cotton yarn is being passed through the 
developing bath, the latter is freshened up from time to time* 
by suitable additions of the diazo and acetate liquors in the 
proportions given above. Some dyers use a special form of 
dye-vat for dyeing paranitroaniline red on yarn, whose con- 
struction can be seen from Fig. 35. 

TKe beta-naphthol bath does not keey) well and in time 
tends to grow brown, and when this occurs stains are invari- 
ably produced on the cotton. When the yarn or cloth has 
been prepared with the beta-naphthol, and dried, the develop- 
ing should be immediately proceeded yvith, for it is found that 
by allowing the prepared cotton to lie about it becomes 
covered with brown gtains, and when such stained cotton is 
passed through the developing bath stkins and dcifective dye- 
ing result. It has been found, that by adding a little tartar 
emetic to the beta-rR^phthol bath this is largely if not entirely 
prevented, and the pr^paricd clothe may be kept for a reason- 
able length of time befca’e proceeding with the development, 
without fear of stains being formed, t Various additions have 
been made 'from time to time to the naphthol bathi Son^e 
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of these take the form of especial preparations of the colour 
manufacturers, and are sold as naphthol D, ^naphthol X, 
red developer C, etc., sometimes gum tragacanth has been 
added, at otKers in place of Turkey -red oil there is used a 
soap made from castor oil with soda and ammonia, but 
such complicated baths do not yield any better results than 
the simple preparing liquor given above. 



Fig. 35. Dye-tub for paranitroaniliin" rod. 


Dyemg Paranitroaniline Red on Piece Goods. — The dyeing 
of this red on piece gqods*only differs from that on yarns 
by reason of the difference in the form of material that is 
dealt with. 

• • 

1. Preparing or Gf own ding . — The same liquor may be 
ifSed. This operation is best efone on a padding machine, a 
sketch of which is given in Fig. 34, shf»wing the course of 
the j3loth through the lijj[rw3r. This is ^jontained j.n the box 
of the machine, and this is kept full b> a constant stream 
flowing in from a slore wat placed beside the machine. After 
going through the liquor, the cloth -passes between a pair of 
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squeezing rollers which squeeze out the surplus liquor. Fig. 

* f 

35 shows a view of a padding machine adapted for grounding 
paranitroaniline reds. Aftey the padding, the cloth is dried 
by being sent over a set of drying cylinders, or 'through what 
is known as the hot flue. 

2. The. Develx)})in(j, — ^Aftcr being dried, the ])ioces are 
sent through a ])adding machine charged with tfie developing 
liquor made as described above, after wliich tfic cloth is rinsed, 
then soaped, and then washed. Some dyers use a continuous 
machine for these operations, such as is shown in Fig. 36. 
While the dcveIoj)ing bath used for ]:)iece goods may be the 
same as that used for yarns, some dyers prefer to use one 
made somewhat differently, thus 6| lb. paranitroaniline are 
mixed with 7 gallons boiling water and JJ gallons hydro- 
chloric acid ; when dissolved 16 gallons of cold water are 
added, then, after completely cooling, 3i lb. sodium nitrite 
dissolved in 3 gallons cold water. After twenty minutes, 
when the diazotisation is complete, water is added to make 
the whole up to 40 gallons. The acetate liquor is made from 
131 lb* acetate of soda in I3J gallons of water. Equal 
quantities of these two liquors are used in making the develoj); 
ing bath. Of late years, under the names of Azophor red 
PN, Nitrazol C, Nitiosamine, (^tc., there have Ix^en offered to 
dyers preparations of diazotised paranitroaniline in the form 
of a powder or paste, readily soliJble ,in water, that will keep 
in a cool and dry place for any reasonable length of time. 
These are ^prepared /n various ways, and to any dyer who 
does not want the trouble of diazotisihg the paranitroaniline 
they offer some advantages. * They produce a red equal in 
every respect to th’<xt obtained from paranitroaniline. The 
following details show the method to be followed with some 
of these products, otherj^j are very similar to make the develop- 
ing baths. (1) Paranitroanilme Red with Nitrazol G . — 
Dissolve 2i5 lb. Nitrazol 0 in 12 gallons of cold w^ter with 
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constant stirring, then add sufficient cold water to make 37 
gallons. In another vessel disslove 11 lb. of acetate of soda 
in 5^ gallons water, then add 1 J gallons caustic soda, 36° Tw., 
mixed with 6| gallons water. The developing bath is made 
by mixing both these solutions. It will suffice for both yarn 
and piece goods. (2) Paranitroaniline Red with Azophor Red 
PN, — Dissolve 5| lb. of Azophor red PN in 4 gallons of water 
— ^it dissolves almost completely but usually a few particles of 
a flocculent character remain undissolved, these can be re- 
moved ; 2J gallons of caustic soda lye of 36° Tw. are diluted 
with water to 10 gallons, and this is added with constant 
stirring to the Azophor red PN solution. When all is mixed 
and a clear solution obtained, the developing bath is ready for 
use, ^nd is used in the same way as the paranitroaniline bath. 
(3) Meianitroaniline Orange. — This orange is produced in 
the same way as the paranitroaniline red, using metanitro- 
aniline or Azophor orange MN in place of the paranitro- 
aniline or the Azophor red PN given for the red. The 
quantities of all the materials used are identical. (4) Nit- 
rgsamine Red. — Dissolve 5 lb. Nitrosamiiie red in 5 gallons 
of wat.:;r and 2 ] lb. hydrochloric acid, when well mixed there 
is added 2| lb. acetate of soda, when all is dissolved add suf- 
ficient water to make 6J gallons. This bath is used exactly 
in the same way as the paranitroaniline developing bath, and 
it produces identical results in every, way. (5) Paranitro- 
aniline Brown. — By boiling the ])aranitroaniline red dyed 
cotton in weak batJi of copper sulphate a very line, fast 
brown, resembling a cutch brown, is produced. A better plan, 
however, is to prepare the cotton with a ground containing* 
an alkaline solution vd copper, 3 lb. beta-naphthol are dis- 
solv-ed in 5 pints of caustic soda li^e^of 36° Tw., to which is 
added 5 lb. Turkey-r^?d oil and lO'^ pints alkaline copper solu- 
tion, water being added to make 13 gallons of liquor. The 
cotton is trviated in this way as with the ordinary beta- 
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naphthol preparation. ^ The alkaline copper solution is Inade 
by taking 5 pints of copper chloride solution at 76° Tw., sp. gr. 
1*08, adding 3J lb. tartaric aci(J, 6 pints caustic soda lye, 70° 
Tw., and 2 jnnts of glycerine. The developing bath for the 
brown is the same as for the paranitroaniline red, or the 
Azophor red PN bath may be used. (0) Toluidine Orange . — 
For this colour the cotton is prepared with the beta-naphthol 
in the ordinary way. The developing bath is made from 2 lb. 
orthonitrotoluidine mixed with 12 pints boiling water and 2J 
pints hydrochloric acid ; when dissolved allow to cool* and 
then add 12^ lb. ice. When tljoroughly cold stir in 2 \ pints 
of sodium nitrite solution containing 3 lb. per gallon. Stir 
well for twenty minutes, then filter ; add 4 lb. sodium acetate 
and sufficient icc-cold water to make 13 gallons. Use this 
^ bath in the same way as the })aranitroaniline bath. (7) Beta- 
naphthylarnine Red. — This red is a good one, but is not so 
bright or so fast as the paranitroaniline red, hence although 
somewhat older in point of time it is not dyed to the same 
extent. The developing bath is made from 1|- lb. beta- 
naphthylamine dissolved with the aid of 10 pints boiling water 
• and 1 pint hydrochloric acid. When dissolved allow cool ; 
add 27 lb. ice and 2 pints hydrochloric acid. When cooled 
to 32° to 36° Tw., add 3 pints sodium nitrite solution (3 lb. 
per gallon) and 4 lb. sodium acetate, making up to 13 gallons 
with water. This alsac) is* used in precisely the same way 
as the paranitroaniline red developing liquor. (8) Alpha- 
Naphthylamine Claret. — This is a vei^ fine anij. fairly fast 
red, and next to the^paranitroaniline red may be considered 
the most important of the naphthol colours. The developing 
bath is a little more difficult to makfe, owing to the fact 
th^t it is more diffici^ltt to get> tho alpha-naphthylamine 
into solution. The best way of j?roc«eding is the follow- 
ing : Heat If lb. of* alpha-naphthylamine in 10 pints of 
boiling* water, agitating well until the base i^ very finely 
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divided in the water, then piats of hydrochloric acid is 
added, and the heat and stirring continued until the base is 
dissolved, then the mass is allowed to cool, 27 lb. of ice is 
added, and 1| pints of hydrochloric acid. When cooled down 
to 32° to 36° F., there is added 3 pints sodium nitrite solution 
(3 lb. per gallon), and after allowing the diazotisation to be 
completed, 4 lb. sodium acetate and sufficient water to make 
13 gallons of liquor. The bath is used in the same manner as 
the previous developing baths. (9) Dianisidine Blue. — Dia- 
nisMine develops, with beta-naphtliol, a violet blue, which is 
not very fast, but by the addition of some copper to the de- 
veloping bath a very line blue is got which has a fair degree 
of fastness. The developing bath is made as follows : Mix 
10| oz. dianisidine with 7 oz. hydrochloric acid and 7^ pints 
of boiling water, when complete solution is obtained it is 
allowed to cool, then 20 lb. of ice is added ; next 1| pints 
of nitrite of soda solution containing 1 1 lb. per gallon and 

pints of cold water. Stir for thirty minutes, then add 
IJ pints copper chloride solution at 72° Tw.. and sufficient 
water to make u]) 6^ gallons. Tbo cotton is prepared with 
beta-naphthol in the usual way, and then ])assed through 
this developing bath. (10) Amidoazotoluol Garmf. — Amido- 
azotoluol produces with beta-naphthol a fine garnet red in 
the usual way. 

The develo})ing bath is made from 14 oz. amidoazotoluol, 
mixed with 1^ pints of sodium nitrite solution containing 

lb. per gallon ; when well mixed add 1 pint of hydrochloric 
acid dilutee! with 2 pints water ; when’ this is well mixed add 
sufficient water to make up a gallon, then add 1 lb. acetate 
of soda. ^ 

The cotton is passed through this dye-bath, then washed 
well, passed through a weak acid bath, then soaped well, 
washed and dried. 

More recently the Griesheim Elektron Co. have intro- 
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duced Naphtho] AS as a sifostitute for beta-naphthol. •This 

• ® . 

product has the great advantage that there is^no necessity 

to dry the prepared^’’ cloth before immersing it in the diazo 
solution. Even more recently, other substitutes — ^Naphthol 
AS.BS, Naphthol AS. BO and Naphthol AS.RL have been 
introduced to dyers, and these compounds are various sub- 
stituted anilides of beta-hydroxynaphthoic acid. Further 
development of these compounds is now proceeding. 


S. Dyeing with llEDtiCED Dyestuffs followed by 
Oxidation. 

As previously indicated, this method of dyeing is adopted 
in connection with vat and sulphur dyestuffs. ^ 

Sulphur P)yes . — In the usual method for apfilying these 
dyes the colour is first dissolved in a hot solution containing 
sodium sulphide and sodium carbonate. Equal parts of 
dye and sodium sulphide are iised, although in the case ol 
sulphur blues somewliat more sulphide should be used. 
Probably the sulphur blacks are the most largely used of 
•sulphur dyes and these are easily soluble when aflf equal 
weight of sodium sulphide is used. They are used for 
hosier^% but also to a greator^extent for cotton piece goods, 
the dyeing being carried out in a jig. The sodium carbonate 
is used to assist the ^iolu^ility of the dyestuff and also to 
])revent decomposition of the dye solution when in contact 
with acidic substances. For instanc|^, additioy of hydro- 
chloric acid to a solul^Jon of a sulphur dye dissolved in sodium 
"sulphide alone, would result in liberation of sulphuretted 
hydrogen and precipitation of the S^ulphur dye. When 
so^jlium carbonate is al^o«jpresent, this must be .neutralised 
before liberation of sulphjiretted hydrogen can occur. 

All suljghur dyes (?ontain free sulphur, and this to some 
extent *is always deposited on the dyed fabric. Although 
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this ''would be supposed to be qiSite harmless, it is found in 
the case of fabric dyed with sulphur black, that this sulphur 
tends to oxidise to form sujiphuric acid. Consequently the 
sulphur-dyed fabrics are liable to become tender during 
storage. Experiment has shown that metallic catalysts such 
as copper and iron assist the free sulphur to oxidise to sul- 
phuric acid. Hence it is not advisible to after-treat sulphur 
black dyed fabrics with a bichromate or copper sulphate. 
Moreover, in order to avoid all risks of tendering, all fabrics 
d57^ed with sulphur dyestuffs should finally be left, having a 
slightly alkaline reaction. 

Generally, sulphur dyes do not exhaust well, so that a 
considerable amount of dyestuff always remains in the dye 
liquqr. Hence, wherever possible, the dye-baths should be 
used repeatedly, the loss of dye being replenished after each 
dyeing. Furthermore, the addition of salt during dyeing is 
necessary since this very considerably increases the rate at 
which the cotton fabric absorbs the sulphur dye. 

In the actual process of dyeing the fabric is given several 
ends through the boiling dye liquor contained in a jig, salt 
being 'Occasionally added to increase the exhaustion of the dye 
liquor, and it is then well washed with water. During the 
washing, the fabric is unavoidably exposed to the air and so 
that the dyed fabric becomes oxidised to its proper colour. 
The oxidation is completed during the processes of mangling 
and drying. 

Sulphui: blacks oxidise very readily, but in the case of 
sulphur blues it is advisible to assist the aerial oxidation by 
passing the dyed fabric through water containing hydrogen 
peroxide. This treatment also brightens the shade con- 
siderably. . a u ^ ^ 

In general, however, after oxidation of the dyed fabric is 
most conveniently carried out by means of sodium bichro- 
mate and acetic acid. The dyed fabric should then fee given 
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3 to 4 en^s in a liquor C€)ntaining 2 per cent, of sodium 
bichromate and 2 per cent, of acetic acid at 75"^ C. After 
washing in water, the fabric may then be mangled and (iried, 
the sulphur colour being then in its highest state of oxidation. 

One fault characteristic of dyeing with sulphur colours 
is that the dyed fabrics frequently have edges deeper in shade 
than the remainder of the fabric. Or, the whole fabric 
appears to have a bronzy sheen. This fault is due to the 
ease with which the sulphur dyes are oxidised by the air, 
but it is generally overcome by using an increased quantity 
of sodium sulphide in the dye-bath. To correct such a 
faultily dyed fabric, it should be passed several times through 
a. hot solution of sodium sulphite, whereby the bronziness is 
removed and the shade levelled : it may then be redyed. 

Vai Dycsfuffi. — These dyestuifs, which generally yield 
very fast dyeings, although there arc several definite ex- 
ceptions, may be divided into three classes : — 

Indigoid dyes. 

Anthraquinone dyes. 

Sulphur vat dyes. 

• 

The indigoid dyestuffs were discovered subsequent to 
the elucidation of the chemical structure and synthesis of 
* naturaf indigo, and they include Thioindigo red, Ciba 
scarlet, Ciba violet, |ielifione orange R, Helidone fast 
scarlet R and CAhii red C. 

indigo itself has*been used in dyeing for about 2000 
years, and, its application being of considerable iitiportance, 
vfill therefore be considered separately. 

Indigo practically always reaches the^^dyc^r as an insoluble 
paste, and to enable it to, bo dissolved and therefore to be 
used as a dy(‘, the indigo has to be r«duged. The colouring 
principle of indigo lis a •body name(f indigotin, to which the 
formula tJigfljeNgOg has been given. When indigo is mixed 

13 . 



194 ‘ the dyeing of cotton FABRJfCS 

with substances like lime and copperas, lime ana zinc, zinc 
and bisulphite of soda, which cause the evolution of nascent 
hydrogen, it takes up this body and passes into anotlier sub- 
stance which is called indigo white that hai^ the formula 
CJ 6 H 12 N 2 O 2 , leuco, or white indigo ; this substance is soluble 
in water, and so when it is formed the indigo passes into 
solution and can then be used for dyeing. But indigo white 
is an unstable substance on exposure to air : the oxygen of 
the latter attacks the hydrogen which it has taken up, and 
indigotin is reformed, the indigo white changing again into 
indigo blue. 

Indigo dyeing consists of three o])(U‘ations : — 

(1) Preparation of the indigo solution, or, as it is called, 
setting the dye-vat. (2) Steeping the cotton in this vat. 
(3) F]x])osing to the air. There are vseveral methods of pre- 
paring, or setting the dye-vat, and of eacdi of these modifica- 
tions are in use in every indigo dye-house : 

(1) With lime and eo])])eras. (2) Zinc and lime vat. (3) 
Zinc and bisulphite of soda. 

The dye-vats may be either round tubs or squai’e wooden 
tanks-; when cloths or wraps are being dyed these may 
be fitted witii wincht\s and guide rollers, so as to draw the 
materials tlnough tlu^ liquor. In the case of yarns in hanks 
these a})pliances are not necessary. Fig. 37 is a sketch of an 
indigo dye-vat for cloth or warjis. . 

1. Lime and Copperas Vat and how to Use it. — To prepare 
this vat take 75 gallons of water, 4 lb! of indigo, 8 lb. cop- 
peras, and 10 lb. of good quicklime. Put these into the vat 
in the order shown. The amount of indigo is added in pro- 
portion to the shadi. which is required to be dyed : for pale 
shades, 2 lb. to 3 lb. vnll he sufficient ; while for deep shades, 
0 lb. to 7 lb. may be uj-^hI. The amount of copperas should 
be from one and a half to twice that of the indigo. The vat 
should be sstirred very well and then left to staiid. The 
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changes which occur am probably the following. • The lime 
acts upon the copperas and produces ferrous hydrate — 1?his is 
unstable and tends tojbake up oyfygon and hydrogen from the 
water, particularly when there is some indigo present, and 
forms ferric hydrate ; hydrogen is at the same time liberated, 
and combines with the indigo to form the soluble indigo 
white. It takes about twenty-four liours to make an indigo 



Fj(i. 37.^ Indigo dye-vat for doth. 


vat. When ])rt)})er]\' made and iji good condition, the liquor 
will be clear and of a brownish -ye I low colour, a bluish scum 
may collect on the surface. If the liquor a})pears at all 
greenkiih it is an indication«tlTg.t the indigo has not bebn com- 
pletely re^luced, andjt.h(‘ vat needs a further addition of lime 
and copperas, ^which should be of good quality. Too much 
of cac\ should not be used, because with ^icm there is 
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formed atdhe bottom of the vat a pediment of calcium sul- 
phate and fOxTic hydrate, and it is not wise to increase this 
to too great an extent, which would b^' the case if too much 
lime and copperas were added. Any scum on the surface is 
raked on one side, the cotton yarn immersed for a few 
minutes, tlien it is taken out, wTung, allowing the excess 
liquor to flow back into the vat, and the yarn hung up in the 
air for the blue to develop. The depth of shade which is 
dyed depends chiefly upon the amount of indigo in the vat, 
and also upon the time during which tlie hanks are dipped 
in the liquor. Light and medium shades can be readily and 
conveniently got by a single dip, but deep shades are best got 
by repeating the dipping once or twice as occasion demands. 
Deef) shades got by using a strong bath at a single dip are 
found to rub badly, while by repeated dips the dye gets more 
into the substance of the fibre, and therefore the colour is 


• more firmly fixed and it rubs less. Some indigo dyers have 
quite a range of vats, using those fresh made for dyeing d(jcp 
shades, while the old vats being nearly exhausted arc used 
V)nly for light shades, and finally, when cjompietely exhausted, 
are thrown away. After the day's work the vat should be 
stirred up and then allowed to stand. If necessary it may be 
strengthened by the additicm of fresh quantities o^ indigo, 
lime and copperas : the next rnoj-ning it will be ready for UvSe. 
Generally a lime-copperas vat will ^remain in good working 
order for about a month, when it willj)e necessary to throw 
it away. * 

2. Zinc and Lime Vat. — /Ano dustds a bye-product in the 
process of zinc extraction. It is a grey, very heavy powder, 
consisting mostly of finely divided metallic zinc, with traces 


of oxide and sulphide ()f zinc./ Of these only the metallic 
zinc is active^ in reducing the ixdigo, th^^ rest of the ingredi- 


ents are Jiot of any consequence, l^he valuath^^n of zinc dust 
is a very difficult operation, but it is desirable that this be 
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done, as tlie product is liable to be very variable in the*pro- 
portion of actual zinc it contains, and it will pay large buyers 
always to have it tested. Zinc dust must^ always be kept in 
a dry place. ‘For the* reduction of zinc powder lime is chiefly 
used. The following are two good mixtures. Vat with zinc ^ 
and lime : 10 lb. indigo, dry and ground fine ; 5| lb. zinc 
dust ; 22 lb. slaked lime, dry. 

The vat is set as follows : A part of the lime is mixed with 
the indigo, and the two bodies are well mixed together and 
allowed to stand for ten minutes, then the zinc powder is 
added. It is best to make this into a smooth paste with 
water before adding it to the other ingredients, then the rest 
of the lime is added and the whole is thoioughly stirred to- 
gether with the necessary quantity of water. ^ * 

Vat with zinc powder, lime and soda : 10 lb. indigo, dry 
and ground fine : 1 0 lb. zinc powder ; 10 lb. slaked lime, dry ; 

35 lb. caustic soda at 1 1^ Tw., sp. gr. i‘055. Add the lime to 
the ground indigo, then add the zinc and finally the soda lyeT • 
Soon after the various ingredients of the vats are added to- 
gether the whole mass becojiies hot, when it must t>e well 

• 

stirred. It soon begins to evolve gas and the mixture ii'oths. 

Jn from two to four hours the evolution of gas ceases. The 
dark blue solution now^ becomes yellow and the liquor shows 
all the* characteristics of the indigo vat. It is necessary to 
keep the vat well stirre;! \ii^ during the time of setting, which 
takes from five to*six hours. If there is much evolution of 
gas after this time it indicates that too much zinc jiow^der has 
been added ; this is a bom in on fault with dyers, and such ex- 
cess causes the vat to be too much disturbed and to work dirty. 

A lime-zinc vat, with occasional additions of new materials, 
keejis good for tlirec niouths, and even then is in a better 
condition than the copjieras^vat. Tins vgt is used in precisely 
the saine way as the copperas vat ; as it contains no sediment, 

Ik . 

or but Ifttle, it works cleaner than the copperas wat, and as a 
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rule the indigo blues dyed in it are faster to rubbing. After 
a day’s work it can be well stirred lip and fresh additions of 

I 

lime, zinc and indigo made to bring it up to its original dye- 
ing strength. 

.3. Zinc- Bisulphite Indigo Vat. — ^When zinc dust and bisul- 
phite of soda are mixerl together a redaction sets in, the zinc 
dissolv(is, and there is formed sodium hydrosulphite and zinc 
and sodium sulphites. If now indigo is mixed with this 
solution the sodium hydrosul])hite exerts a reducing action 
on it, forming white indigo and sodium sulphite, a perh^ctly 
clear solution being obtained, which may be used in dyeing 
cotton or wool. With tin's vat it is customary to prepare a 
strong stock solution of reduced indigo, and to add this to 
the dyeing- vats as may be recpiired. 

7\) Make the Stock Liquor.- 20 lb. of indigo, grind 
into a j)aste with 20 gallons of boiled water, then add 25 lb. 
lime slaked into a milk. In a. se]:)arat(5 tub there is mixed 
*S0 11). bisulphite of soda, 70'" Tw., sy). gr. 1*350, with f) lb. zinc 
dust ; this mixture is well stirred and every care taken to 
preveiA it getting hoi. When the zinc has dissolved and the 
inixtun' is fre(‘ from any sulphurous smell it is run into the 
indigo mixture' given above. The whole is well stirred to- 
gether for some time, and then at intervals, until the indigo 
has become dissolved, sufficient water ^s added to make up 50 
gallons, when the stock liquor will be^ ready. It should have 
a deep yellow colour. 'Ilie surface may ‘have a scum of a 
bronzy colour collect on it. This stock liquor should be key)t 
in casks fr(‘e from exposure to the air. * To make the working 
vat from this stock liquor tbe following is the method of 
proceeding : Water^is run into the vat, and this is heated 
from 70° to S()° 0. in (,)rdei;,to air from it, after which it 
may be allowed to qool,. then for 'each 1000 gallons contained 
in the vat there is addeif 30 lb. l3isuly)hit(5 of soda, 3* lb. zinc 
dust and 3db. lime, made into a cream. Wher/all ‘thesSe in- 
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gredients are dissolved a qiikntity of the stock liquor is added 
in proportion to the shade that it is desired ^o dye.^ The 

whole is well stirred, tlien the vat is allowed to rest for half 

* • • 

an hour to enable any sediment to settle, and then the dyeing 
is proceeded with. Sliould the vat show signs of becoming 
green in colour it is a good plan to add a mixture of 1 lb. zinc 
dust and 10 lb. bisulphite of soda. The vat should be kept 
alkaline, and so a little lime may bc'- added from time to time. 
After a day’s work it is well to add a little of the zinc and 
bisulphite mixture, to stir well and allow to stand overnight ; 
the next morning strengthen up the vat by adding fresh stock 
liquor. In ])lace of using lime in making up the vat it is 
possible to use a mixture of caustic soda and ammonia. The 
lime will tend to cause some sediment to form in the^ vat, 
^ whereas the soda and ammonia will not. When they are 
used the following mode of working may be followed : — 
Stock Liquor . — Soda zinc vat : Put in a tub 26 gallons 
cold water, 15 Ib. zinc powder ground into a paste with 6 
gallons water, then stir in 8 gallons bisulphite of soda at 60“ 
Tw., stir well, keeping the heat down as much as possible^ 
^fter which add 8 pints caustic soda lye at 70“ Tw. ^d 14 
pints 20 })er cent. liquor ammonia. When all is thoroughly 
mixed add 30 lb. indigo, ground into a paste with 7 gallons 
water, allow to stand for half an hour, then add water to 
make 100 gallons, stir ^at mtervals for twelve hours or so, 
when the stock liquor will be read}^ for use. This is used to 
make the vat in the same way as the ^rst above, described. 
It is necessary before fjdding the stock liquor in making a vat 
to destroy any oxygen or air which is present in the vat. 
This may most conveniently be done T>y adding thereto a 
soli:ybion of h^alrosulphit^^ of sodaf which may be, made by 
mixing 4| lb. zinc dust witl^ 5 gallogS of •water and 3 gallons 
bisulphite of soda at 7i^“ Tw., sp. gr. 1-350, stirring well, so, 
that -the temperature does not rise too high, tlft^re is then 
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added 2 points caustic soda and S pints liquor ammonia, 20 
per c^nt. ; wjien all is dissolved, water is added to make up 13 
gallons. Should the vat sho^ signs of becoming charged with 
indigo, indicated by its becoming of a green colour, a little of 
this hydrosulphite added from time to time will correct it. 
The hydrosulphite-indigo vat made by either of the two 
methods indicated above works well, and with due care may 
be kept in work for months. It gives good shades of indigo, 
although some dyers consider that these have not the rich 
bronze hue got from the lime and copperas vat. I'he shades 
are rather faster to rubbing. It has been proposed to employ 
the dyestuff indophenol in conjunction with indigo, in wliich 
case the method of making the vat is with zinc, bisulphite of 
soda, caustic soda, and ammonia as last described, only in 
place of using all indigo a mixture of 22 lb. indigo and 7 1 lb. , 
indoj^henol is used. Good blue shades of considerable fast- 
ness can thus be obtained. 

«> 

In place of zinc and bisulphite, sodium hydrosulphitc 
itself may be used as a reducing agent in the indigo vat, and 
/)f course, this substance is more convenient to handle. In 
this fhethod, the stock vat is set witli 30 gallons of watei\ 

9 gallons of caustic soda of 70^ Tw., and 150 lb. of 20 per cent, 
indigo paste. After warming to 40"^ to 50° C., sodium hydro- 
sulphite (about 25 lb.) should be added until the indigo is 
completely reduced. The liquor is <:/hen ready for addition 
to the main vat, and has the important advantage that it 
contains no obnoxious sediment. 

A characteristic of the anthraqumone val dyestuffs is 
that they require to be dyed from a dye liquor containing 
about I per cent, of'caustic soda, in order that they may be 
completely soluble. For ‘chis rea^ion, these dyestuffs are* not 
applied to woollen' fab;*ics, sinep. they would suffer serious 
deterioration. 

The dye liquor is usually prepared by heating a suitable 
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solution of* caustic soda t(9 about 40° C., then adding* the 
necessary amdhnt of sodium hydrosulphite in the solid form, 
and subsequently adding the vat dyestqff (such dyes are 
almost always* sold in the form of a paste). Reduction of 
the dyestuff to its soluble form by the action of hydro- 
sulphite is complete within a few minutes. The bleached 
cotton material may then be entered in the dye liquor, both 
cotton and liquor being guarded as much as possible from 
aerial oxidation. The temperature should then be gradually 
raised to about 55° to 60° C. and after about one houf at 
this temperature, dyeing is usually complete. The fabric 
should then be rinsed in warm water containing about -01 
per cent, of sodium hydrosulphite, then in warm water and 
afterwards soaped at the boil in a solution containing^! lb. 
^of soap and | lb. of sodium carbonate per 30 gallons. 

8ome vat dyes (e.g. Caledon Red BN) are dyed at tempera- 
tures not exceeding 30"^ C. 

The soaping not only frees the cotton from loosety ad- 
hering colour, but it also brightens the shade and renders 
it faster to washing and light, etc. Soaping is therefore a 
definite ])art of the dyeing process. •• 

For most vat colours the composition of the dyeing 
liquor is that stated in the following table : — 


Composition oi^ DyJ-Bath fob 1 00 lb. Cotton. 


Water 

» Caustic soda 


Dyestujff in paste, ordi- 
n^y strength (in lb.) 


Hydrosulphite concen- 
trated JipwOfi* (in lb.) 


:?00 galls. = 20-25 times weight of yarn. 
4 galls. 5.3" Tw. 


1 


3 


1 

JO I 15 


21 


n 


20 


H 


30 


(if 


40 


50 
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The properties of several vat •dyestuffs are also indicated 
in the following table : — 
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In some instances ‘(e.g. Caledon jade green, 
yellow G, and Caledon Iblue GCt)), the Sshade of 
fabric doesinot develop quickly by aerial oxidation. 
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the dyed f^ric after rinsing should be treated at 50° G. in 

a liquor containing i per cent, of sodium perborale. 

• • 

The indigoid and sulphur vat dyestuffs are usually more 
soluble when ‘reduced tlian the vat dyes of the anthra- 
quinone series. Hence, although dyed by very similar 
methods, they require for solution about 25 per cent, less 
caustic soda and slightly less hydrosiilphite. 

Afiiline Bhtck,— This is not by any means an easy colour 
to dye, but still with careful attention to carrying out the 
various operations in detail excellent results can be obtained. 
Aniline black is the fastest black which is known ; it resists, 
when well dyed, exposure to air and light ; is quite fast to 
washing and soaping. Its disadvantages are that there is, 
with some methods of working, a tendency to tender the 
cotton fibre, making it tear easily ; secondly, on exposure to 
air it tends to turn green, this however only hap})ens when 
the black has not been dyed proj)erly. 

Aniline black is ])roduced direct upon the cotton fibre* 
by various piocesses which involve the oxidation of aniline, 
and though this black has been known for at least fifty years 
it has not been yet superseded. In fact, it is stated thf>i one- 
half of the world’s production of aniline is used in dyeing 
fabrics with aniline black. 

* The* chemical composition * and constitution of aniline 
black has been thoroughl>^ investigated and many theories 
have })een put forvfard to explain its formation. At j)resent, 
aniline black is con^Adered to be formed in the following 
stages : — * 

• AniliiV. 

\o ^ 

( I ntt^rrnfdiaic iniino-cojnpoiiiuls. ) 

• • • • 

• •Etni*ral<lino (greeiiablo). 

. / * 

, Nigraiiiliiie (greonablo). 

Aniline Blafk (ungrcenable). 
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Aniline black is usually dyeA by either of tVo processes. 

In the single-bath method, cotton material is immersed in a 

• « 

liquor containing ^iniline, an acid, a catalyst, and an oxidant, 
the mixture being heated. As the oxidation* proceeds, ani- 
line black is formed partly in the bath and partly within the 
cotton fibres. The method is therefore somewhat un- 
economical })ut is used for dyeing loose cotton for which 
the ageing method is not suitable. 

Before dyeing aniline black by the single-bath process, 
the cotton should be well scoured with sodium carbonate 
and thoroughly washed ; bleaching is of course unnecessary. 
It should then be entered into a bath containing the fol- 
lowing : — 


Aniline salt 

Hydrochloric acid 32"^ Tw. . 
Sodium bichromate 
Water . . . . 


13 lb. 

22 „ 

U „ 

200 galls. 


Hie tempcTature of the bath should be gradually raised 
,to 70° C. and when the full black shade is developed, the 
cottctfi material should be taken out, thoroughly washed and 
soaped in a I jx^r cent, hot soap solution and aftcuwcards 
dried. 

• t t 

Alternatively a dye-bath having the following comjiosi- 
tion : — • 


Aniline salt . . . • . 

14 lb. 

Sodium bichromate . . • . 

13 „ 

Copper suljihate •: . * . 

2 „ 

Hydrochloric^acid, 32° 'JV. 

23 „ 

Water . . . . . 

200 ealls, 


may be used. In this bath the* cotton ife worked f6r about 
1 hour, duyng which time the temperature is gnfdufiily raised 
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• to the boil. Afterwards, the material is worked in a bath 

containing : — * 

• » 

Copperas . • . . • . . * 4 lb. 

Sulphuric acid . . * . 6 ,, 

Water ..... 200 galls. 

for about ten minutes at 95° C., and is then washed, soaped 
and dried. 

Piece goods, liowever, art? never dyed by the single-bath 
method, since the resulting dyeings are liable to rub and they 
have not the maximum fastness. Fabrics are therefore dyed 
by a method in which the fabric continuously passes through 
a padding liquor containing the necessary chemicals for the 
production of th(' black, and is then dried and passed through 
• a warm moist atmosphere whereby the black is developed. 
Subsequently, the developed fabric is then passecl through a 
solution of a l)i(;liromate so that the black may be completely 
oxidised to an ungreenable shade, and then, after being 
thoroughly waslied, the fabric is dried. 

The com])osition of the padding liquor varies considerably^ 
^)ut two types are largely used and they are distinguished 
from eacli other chiefly because one contains coi)per sulphate 
and thp other sodium ferrocyagide as a catalyst. Vanadium 
salts and copijcr sul j)hide ^are alternative catalysts, but as 
they are not muc^ used excc'pt in textile printing they will 
not be described herp. 

A ty])ical copper -black padding liqmtr contains,: — - 

* Aniline hydrochloride . * . . .120 lb. 

Copper sulphate . . . % . . ,, 

Sodium chlorate . , . .. . . 38 ,, 

Ammonium chloride * . . > ^. t ,, 

Ahuninium aedtate, 15° Tw. . . 4J ,, 

Wat?er Sufficient to make a total vol. of ^100 gal Is 
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The ammonium chloride is added so that during the de- 
velopment of the black, the fabric will not become bone-dry 
— a state in whicl;* considerable tendering of the fabric may 
take place. Further, the aluminium acetate is added with 
this same object, since being a basic salt it serves to neutralise 
part of the harmful mineral acid which is liberated during 
the development of the black. 

When this copper-black padding liquor is employed, the 
impregnated fabric is not usually dried on the usual drying 
cylinders, since tlie risk of tendering is too great. It is, 
therefore, dried and developed while passing through a large 
chamber generally known as a Mather Platt ager (see Fig. 44). 
In tliis chamber, the fabric f)asses over a large number of 
wooden winces, and the temperature is maintained at 5(f to 
60"^ C., steam being cautiously injected so as to maintain a 
moivst atmosphere. When leaving the ageing chamber, the 
fabric is of a dark bottle green colour, this being oxidised to 
a full black by after-cdiroming it with a i per cent, solution of 
sodium bichromate at about OO"" C. '^Phe copper black pro- 
cess requires careful attention, since the cotton easily becomes 
tendeicd if the^ ageing is carried out at too high a temp(>rature. 
or if the fabric is allowed to become too dry. 

On the other liand, the prussiate -black method is safer, 
since excess of aniline oil may be used in the padding liquor 
of which the following composition is typical : — 


Aniline salt 

• . 

75 lb. 

Aijiline . • . 

« 

10 „ 

Sodium chlorate . 

• 

35 „ 

Sodium ferrocyanide 

. 

52 „ 

Water 

. 

80 galls. 


After being ])ad(led in this liquor, the fabric is almost 
dried on the usual drying cylinders; ami is then passed 
through a Mather Platt ager (somewhat smaller than that 
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used in cop{)er black dyeing) the temperature being main- 
tained at 95° to 100° C. and moisture being present. The 
fabric, leaving this apparatus, is black jn colour and is 
rendcreHl ungre?enable Ly after-chroming in much the same 
maruK^r as for the copper black. 

Fabrics dyed with a prussiatc black are usually stronger 
than those dyed with a copper black. 

A sample of well-dyed aniline black fabric should not 
show a])pre(aab1e signs of greening when boiled for two 
minutes in a 5 per cent, solution of sodium bisulphite. 

During recent years two improved processes for dyeing 
cotton fabrics with aniline black have been developed. In 
one of these, aniline is wholly or partly replacjcd by p-amino- 
dipheMylamine or a related substance such as />-aminy-/?'- 
liydroxy diphenylami ne. 

These diphenyhimine compounds are more easily oxidised 
than aniline and, furthermore, the' resulting black is un- 
greenable, it being unnecessary to employ an after-chroming* 
treatment. 

Unfortunately, ^?-amino-diphenylamine hydrochloride is 
not c'.asily soluble in (?old water, so that the base is us?tally 
employed in tlie form of its more soluble salts formed with 
organic acids such as lactic, acetic and formic acids. 

* A padding liquor suitable for use with this process is 
prepared by mixing equql vdlumes of the following solutions 
A and B ; — * 


• Sulufion A. 

• ^ 

(Jrum tragacantli 

jr>-amino-diphenylam ine 
Lactic acid, 50 |:jer*cent. « 
Acetic acid 
Total vohime .* 


lb. 

40 „ 

50 „ 
KJO' „ 

50 galls. 
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SolutioiH B. 


ARminium chloride, 53° Tw. 

. 25 lb. 

Chromiilm chloride, 53° Tw. ‘ 

• .25 „ 

Cupric chloride, 77° Tw. . 

4 „ 

Sodium chlorate 

■ 30 „ 

Turpentine 

. 10 „ 

Total volume . 

50 galls. 


In dycting, the fabric is padded in the usual manner, dried 
and steamed in the Mather Platt ager for two to three minutes. 
It is then washed without chroming, soaped hot and dried. 
Phe absence of mineral acids in the padding liquor enables 
tendering to be largely avoided, p-amino-diphenylamine, 
howover, is much dearer than aniline and is not available at 
the present time. It therefore sec'ms likely that this process 
is not being v^orked to any large extent. 

Instead of using ^^-amino-diphenyl amine alone, it may 
be used in admixture with as much as 75 per cent, of aniline, 
but the resulting shades arc not then so fast to greening. 

, In the second improved process, advantage is taken of 
the ffict that the oxidation of aniline is much accelerated by 
the presence of certain amines or aminophenols, such as 
j?-phenylene diamine*, p-amiijo-phenol. ^ 

Green, who discovered this, subsequently devised a pro- 
cess for dyeing aniline black in wh*ich p-phenylene diamine 
is used as a catalyst. This substance so facilitates the 
formation, of the back that the pj'esence of free mineral 
acid in the aniline black padding liqiior is unnecessary, and 
indeed an oxidant such as sodium chlorate may be dispensed 
with. In practice,*^ however, aerial oxidation is not satis- 
factorv, so that a chv^micfal oxidAnt is used. i 

A typical padding liquor fov use in Green’s process has 
the following composition : — * ^ 
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Aniline . . ♦ . 

50 lb. 

Paraphenylene diamine 

4 „* 

Formic acid, 90 per cent. . 

30* „ 

Aminonium chloride 

. 140 „ 

Sodium metabisulphite 

. 14 „ 

Cupric chloride 

. 48 „ 

Total volume . 

250 galls. 


In preparing the above liquor, the cupric chloride, 
ammonium chloride and sodium metabisiilphite are dis- 
solved together, whereby a solution containing cuprous 
chloride is produced. This solution is then added to the 
remainder of the padding liquor. A padding liquor con- 
taining cuj)rous cliloride is more stable than one containing 
the copper catalyst in tlu^ cupric state. • 

‘ After being padded in the usual manner with the above 
liquor, the fabric is dried, aged and after-chromed in the 
usual manner. * 

}3y means of (Green's process, a good aniline black may 
be obtained and the process has the advantage* that it^is less 
dangerous to the employees who work it. 



CHAPTER V. 


1)YE1N(J UNION (MIXED COTPON AND WOOL) FABKICS. 

Thebe is now produced a great variety of textile fabrics of 
every conceivable texture by combining the two fibres, cotton 
and wool, in a number of ways ; the variety of these fabrics 
has of late years considerably increased, which increase may 
be largely ascribed to the introduction of the direct dyeing 
colouring matters — the Diamine dyes, the Benzo dyes, the 
Congo and the Zambesi dyes, for in the dyeing of wool- 
cotton fabrics they have made a revolution. The dyer of 
union fabrics, that is, fabrics composed of wool and cotton, 
formerly found great difficulty in obtaining uniform shades 
on the fabrics supplied to him, owing to the difference in 
the affinity of the two fibres for the dyestuffs then known. 
Now the direct dyes afford him a means of easily dyeing a 
piece of cotton-wool cloth in any colour of a uniform shade, 
while the production of two-coloured effects is much more 
under his control, and has led to the increased production of 
figured-dress fabrics, with the ground in one fibre (wool) and 
colour, and the design in another fibre (cotton) and colour. 
The number of direct dves made bv the various colour 
manufacturers is now very great. To obtain good results 
it is necessary that the dyer of union fabrics should have a 
thorough knowledge pf tlje dyes, .he is using, for each dye 
makes a rule to itsflf as regards its power of dyeing wool 
and cotton — some go better on to the cotton than on to the 
wool, and vir,e versa. Some dye wool best at the boii, others 

( 210 ) 
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equally well below that heat* ; some go on to the potton at 
a moderate temperature, others require the dye#bath t® be 
boiling ; some will go pn to the fi^otton only, and appear to 
ignore the wool. The presence or absence in the dye-bath 
of such bodies as carbonate of soda, Glauber’s salt, etc., has 
a material influence on the degree of the affinity of the dye- 
stuff for the two fibres, as will perhaps be noted hereafter. 
Again, while some of the dyes produce equal colours on both 
fibres, there are others where the tone is different. With |ill 
these peculiarities of the Diamine and other direct dyes the 
union dyer must make himscK familiar. These dyes are 
used in neutral baths, that is, along with the dyestuff. It 
is often convenient to use, along with the direct dyes, some 
azo or acid dyes, which have the property of dyeing the Wool 
from neutral baths ; many examples of such will be found in 
the practical recipes given below. The dyes now under 
consideration may be conveniently classed into five groups. 
(1) Those dyes 'which dye the cotton and xvool from the same 
bath to the same shade, or nearly so . — Among such are ^hio- 
flavine S, Diamine fast yellow B, Diamine orange B, Diamine 
rose BD, Diamine reds 4B, 5B, fiB and lOB, Diamine last 
red P, Diamine Bordeaux B, Diamine brown N, Diamine 
frowns J^G, B and G, Diaminp blues BW, BX, Diamine 
blue G, Diamine greens G^and B, Diamine black HW, 
Diamine dark blue B, Union blacks B and S, Oxydiamine 
blacks B, M, J) and Diamine catechine G, Union blue 
BB, Oxyphenine, Chloramine yellow. Alkali yellow Chro- 
mim^ G, Titan scarlet •S, Mimoi^a, Ckircumine, Primuline, 
Aiiroline, Congo Corinth B, Thiazole yellow, Columbia 
yellow, Oxydiamine yellow GG, Oxydiamine oranges G and 
R, Di^tmine orange* P, OxsycJj^mine Ved S. (2) Dyes ivhich 
dye the coj^ton a deeper shade •tha.n th% wodl . — The following 
belong to thii group : t)iamine fast yellow A, Diamine 
orange^ G and D, Diamine catechinp G, Diamine catechine 
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B/Diamjne sky blue, Diamine blue 2B, Diamine blue 3B, 
Diamine bljue BG, Diamine brilliant blue G, Diamine new 
blue R, Diamina stc^el bluf L, Diamine black RO, Diamine 
black liO, Diamine black BH, and Oxydiamine black 
SOOO, Diamine nitrazol brown G, Diamine sky blue FF, 
Diamine dark bhi<' B, Diamine Bordeaux B, Diamine violet 
N, Ox^^diamiiie violet B, Columbia blacks B and FB, Zam- 
besi black B, Congo l)rown G, Direct yellow G, Direct orange 
R^ Clayton yellow, Cbtton yellow, orange TA, Benzo pur- 
purines B, Brilliant Congo R, Chicago blues B an 4Bd and 
bB. (3) Dyes which dye 'ioool a deeper shade Ihayt ihe cotton . — 
The dyes in this group are not numerous. They are Dia- 
mine gold, Diamine* scarlet Jl, Diamine scarlet 3B, Diamine 
Bordeaux S, Diamines blue RW, and Diamine green G, 
Diamine reds NO and B, Cliicago blues G and R, Brilliant 
])urpurine R, Diamine scarlet B, Delta j)urpurine 5B, 
(Hirysamine Titan blue. Titan ])ink, C^ongo oranges G and 
R, Krie blue 2G, Congo R, Brilliant Congo R, Erika BN, 
BeiVi^o purpurines 4B and lOB, (3irysophenine, Titan yellow, 
Titan browns Y, R and f), Congo brown G, Sulphon azurine 
B, Zambesi black B. (4) Dyes vdiich produce different shacies 
on the two /litres. —Diamine brown G, and Diamine blue 
3R, Diamine bi-own Diamine brown S, Diamine nitrazol 
brown B, Diamine 1)1 nes BX and 3R, Diamine blue black E, 
Benzo blu(' black (J, Benzo purpurine lOB, Benzo azurines 
R, G and 3(J, (Columbia red S, Brilliant azurine 5G, I'itan 
marine blue, Congo CV)rinths G and B, Azo blue, Hessian 
violet, Titan blue, Azo mauve, f^ongo brown, Diamine 
bronze G, Zambesi browns G and 2G, Zambesi black 'F. 
(5) Azo-acid dyes which dye wool from neutral baths and are 
therefore suitable ‘for shading* up the wool to the potton 
in union fabric dyeiiig. Among the dyes thus available 
may be enumerated : Naphthol blues G an(J R, Naphthol 
blue black, Formyl violet 10 B, Lanacyl blue Bil, Lanacyl 
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blue R, Alftaline blue, Formyl violets S4B and 6B, Boc- 
celeine, Azo red A, Croceine AZ, Brilliant scarlet, Orange 
extra, Orange ENZ, Indian yellow G, Indian yellow R, 
Tropseoline 00, Naplithylamine black 4B and Naphthel 
blue black, Brilliant scarlet G, Lanacyl violet B, Brilliant 
milling green B, Thiocarmine R, Formyl blue B, Naph- 
thylamine blacks O, 4B and 6B ; Azo-acid yellow, Cur- 
cumine extra, Mandarine G, Ponceau 3RB, Acid violet 
f)B, Guinea violet 4B, Guinea green B, Wool black 6B. 

As to the best methods of dyeing, that in neutral berths 
yields the most satisfactory results in practical working. Jt 
is done in a boiling hot or in a slightly boiling bath, with 
the addition of ()j oz. crystallised Glauber’s salt per gallon 
water for the first bath, and when the baths are kej)t stand - 
^ing 20 per cent, crystallised Glauber’s salt, reckoned upon 
the weight of the goods, for each succeeding lot. In dyeing 
unions, th(' dye-baths must be as concentrated as possible, 
and must not contain more than from 25 to 20 times as* 
much water as th(' goods weigh, in this respect it may 
serve as a guide that concentrated batlis are best used when 
dyeing dark shades, while light shades can be dyed in jtnore’ 
diluted baths. The most im])()rtant factor for producing 
uniform dyeings is the a,})pr()]>riate regulation of the tem- 
^peratiire of the dye-bath. (Vmcerning this, the dyer must 
bear in mind that th(‘ difoct^colours possess a greater affinity 
for the cotton if d^aMl below the boiling-point, and only go 
on the wool when the* bath is boiling, esj}ecially so the longer 
and more intensely the goods are boiled. I’h^ following 
ifiethod of dyeing is })erhayxs tlfe best one : C^iarge the dye- 
bath with the requisite dyestulT and Gfciuber’s salt, boil up, 
shut off the steay^i^ enter the goo^ls aqd U^t run for half an 
hour without steam, th(ndsam])lc.* If^the sjiade of both 
cotton and wool is*too light add some more of the dyestuffs 
used ior*botli fibres, boil up once more and boil fBv a quarter * 
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to Jialf an hour. If the woof only is too light, ^or its shade 
different ’from that of the cotton, add some more of the dye- 
stuff used f6r shading the wool and bring them again to the 
boil. If, however, the cottbn turns oiit too light, or does not 
correspond in shade to the wool, add some more of the dye- 
stuffs used for dyeing the cotton, without, liowevcr, raising 
the temperature. Prolonged boiling is only necessary very 
rarely, and generally only if the goods to be dyed are difficult 
to penetrate, or contain qualities of wool which only with 
difficulty take up the dyestuff. In such cases, in making 
up the bath dyestuff’s are to be s(‘lected some of which go 
only on the wool and others which go only on the cotton 
(those belonging to the second group). The goods can then 
be boiled for some time, and perfect })enetration and level 
shades will J’esult. If the wool takes u]) the dyestuff easily 
(as is frequently the case with goods manufactured from" 
shoddy), and are therefore dyed too dark a shade, them dye- 
‘stuffs have to be used which princi])al1y dye the cotton, and 
a too high temperature should be avoided. In such cases it 
is advisable to diminish the affinity of tlu‘ wool by the addi- 
ction j)f one-fifth of the original quantity of Glauber's salt 
(about g oz. per gallon water), and from three-quarters to 
four-fifths of the dye.stulf used for the first lot. Care has 
to be taken that not much 'of the dye liquor is lo?5t when^ 
taking out the dyed goods, o6hcrwise the quantities of 
Glauber’s salt and dyestuff will have tc be increased pro- 
portionately. Wooden vats, such as are generally used for 
piece dyeing, have proved the most suitable. They are heated 
with direct, or, still better, with indirect steam. The mctho«i 
which has proved mpst advantageous is to let th(i steam run 
into a space se]:)arated from the vat by a pe|^f orated wall, into 
which space the required dyestuffs and salt are placed. *rhe 
mode of working is rather influenced, by the charactefr of the 
^ goods, anc^the following notes will be found useful by the 
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union dyer* Very little difficulty will be met with in dyeing 
such light fabrics as Italians, cashmere, serges ahd similar 
thin textiles lightly woven from cotton ^arp *and woollen 
weft. When deep sliades (blacks, dark blues, browns aifd 
greens) are being dyed it is not advisible to make up the 
dye-bath with the whole of the dyes at once. It is much 
better to add these in quantities of about one-fourth at a 
time at intervals during the dyeing of the piece. It is found 
that the affinity of the wool for the dyes at the boil is so 
much greater than is that of the cotton that it would, if *the 
whole of the dye were used, take up too much of the colour, 
and tlien would come u]) too deep in shade. Never give a 
strong boil with such fabrics, but keep the bath just under 
the boil, which results in the wool dyeing much more nj^arly 
like to cotton. (1) Bright Yellow. — Use 2 lb. Thioflavine 
S in a bath which contains 4 lb. Glauber’s salt per 10 gallons 
of dy(' liquor. (2) Ooocl Yellow. — A very fine deep shade is 
dyed with 2i lb. Diamine gold and 2\ lb. Diamine fast yellow^ 
A, in the same way as the last. Here advantage is taken of 
the fact that while the Diamine gold dyes the wool*better 
than the cotton, the yellow dyes the cotton the deeper shade, 
and between the two a uniform shade of yellow is got. (3) 
Pale Gold Yellow.- -Use a dye liquor containing 4 lb. Glauber’s 
•salt in*every 10 gallons, 2| lb.*Diamine fast yellow A, 2 oz. 
Indian yellow^ G and 3| oz.^lndian yellow R. In this recipe 
there is used in the* two last dyes purely wool yellows, which 
dye the wool the safne tint as the fast yellow A dyes the 
cotton. (4) Bright Yellow. — ^Use in the same \fay as the 
last, 2i lb. Diamine fast yellow’B and 3 oz. Indian yellow G. 
(5) QoM Orange. — Use as above 2 lb.# Diamine orange G, 
5|- oz. Indian ye^qw R an^ 1-J Orange ENZ. (6) Deep 
Onmge. — ^Use 2| lb. Diail^ine orange pC, 6| oz. Orange 
ENZ, f!nd 3^ oz. Itidiau yellow R. ^ (7) - Black. — Use 4| lb. 
Uniop blacl* S, 2 oz. Diamine fast yellow A, 5 cm. Naphthol^ 
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blue black and oz. Formyl violet S4B, with *4 lb. Glau- 
ber’s sa]t*^in each 10 gallons dye liquor. (8) Navy Blue, 
— Use II lb. Unign black S, 3 lb. Diamine black BH, | oz. 
Nkphthol blue black, J lb. Formyl violet S4B and 2|- oz. 
alkaline blue B. (9) Red Plum ,, — ^Use a dye bath containing 
2| lb. Oxydiamine violet B and 3| oz. Formyl violet S4B. 

(10) J)arlc Green . — A fine shade can be dyed in a bath con- 
taining 3 lb. Diamine green B and 1^ lb. Diamine black HW. 

(11) Dark' Slale.-— Use 4 lb. Diamine bhick HW, 2 oz. 
Naphthol blue black and 3 oz. Azo red A. (12) Sage . — Use 
a dye-bath containing 4 lb. Diamine bronze G and Ij oz. 
Naphthol blue black. (13) Dark Brown . — A fine dark shade 
is got from 2i lb. Diamine brown V and 2 oz. Naphthol blue 
blacV- (14) Peacock Green . — T^'^se 3| lb. Diamine steel blue L, 
13 oz. Diamine fast yellow B, 14j oz. Thioearniine R, and 
2J oz. Indian yellow Cn in a bath of 4 lb. Glauber’s salt por 
gallon dye liquor. (15) Dark Sea Green. Use 9 oz. Diamine 
steel blue L, 3J oz. Diamine fast yellow B, i oz. Diamine 
orange G, Ij pz. Naphthol blue black and J oz. Indian yellow 
G. (lN>) Dark Brown . — Use 1 lb. Diamine orange B, 1 lb. 
Diamine fast yellow S, 13| oz. Union bla(?k S, 1 lb. Diamine 
brown M and I lb. Indian yellow G. Fix in an alum bath 
after dyeing. (17) / >ark Sione. Ttse I lb. Diamine orange B, 
3| oz. Ibiion black, \ oz. Diamine Bordeaux B, U oz. Azo 
red A and J oz Na])hthol blue bVacl^. (IS) Black. -A very 
fine black can b(‘ got from 3.^ lb. Oxydiamine black BM, 
2 lb. Union black 9j oz. Naphthol ‘blue black and 4 oz. 
Formyl violet S4B. (19) Dark Grey\-- A fine bluish shade 
of grey is got from 7 oz. Diamine black BH, 2\ oz. Diaminb 
orange G, 2i oz. DiVtmine orange G, 2| oz. Naphthol blue 
black and 1 oz. Oratige .ENZ. * (20) D(^'k Blue. -A fine 
shade is got by usiivg 2 fb. Diamiiie black BH, I lb. Diamine 
black HW, and 3J oz. Alkaline blueMiB.*’ (21) Drat ). — Use 
,3f oz. Diamine orange B, f oz. Union black, J oz. Diamine 
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Bordeaux 1?, f oz. Azo red A and J oz. Naphthol blue black. 
( 22 ) Plum. — Vm 2 J lb. Diamine violet N, 9| oz. Ufiion black 
and 1 lb. Formyl violet S4B. (23) Bright Yellow. — Use a 
dye-bath contsfining 4 lb. Thioflavine S, 2 lb. Naphthol yellow 
S, 10 lb. Glauber’s salt and 2 lb. acetic acid. (24) Pink . — 
Use I oz. Diamine rose BD, J oz. Diamine scarlet B, J oz. 
Rhodamine B and 20 lb. Glauber’s salt. (25) Scarlet. — A 
fine shade is got from 1-1 lb. Diamine scarlet B, | oz. Diamine 
red 5B and 20 lb. Glauber’s salt. ( 20 ) Orange. — Use a dye- 
bath containing 3i lb. Diamine orange G, 14^ oz. Tropa^oline 
00, and 2 J oz. Orange extra. (27) Sky Blue. — ^Use 1| oz. 
Diamine sky blue and 1 ,[ oz. Alkaline blue B. (28) Bright 
Blue.— A fine shade similar to that formerly known as royal 
blue is obtained by using \-\ lb. Diamine brilliant blue G and 
oz. Alkaline blue 6 B. {2^) Marooti. — Use 3 lb. Diamine 

Bordeaux B, 2 lb. Diamine violet N and 3^ oz. Formyl violet 
S4B. (30) Gree)}.~ ~K fine green similar in shade to that 
used foi* billiard-table cloth is got from 2 lb. Diamine fast 
yellow B, 2 lb. Diamine steel l>lne L, 14 J oz. Tjiiocarmine R 
and 7] oz. Indian yellow G. (31) Gold Brown.— A fine*l)r()wn 
is got from 3 lb. Diamine orange B, I lb. Union black, 
Diamine brown, f oz Naphthol blue black and I lb. Indian 
yellow G. (32) Navy Blue, — Use 3| lb. Diamine black BH, 
1 J lb. Diamine brilliant blue G *ind I lb. Alkaline blue. (33) 
Fawn drah. ~A fine sluj.de •is got by dyeing in a, bath con- 
taining (>2 Diafnine orange B, 1 | lb. Ihiion black, \ oz. 
Naphthol blue black* \ oz. Diamine Bordeaux B and 1 oz. 
Azo red A. (34) In all these colours the dye-bafhs /contain 
Glauber’s salt at tlie rate of 4 lb. per 10 gallons. (35) Dark 
Brown.— 21 lb. Diamine orange B, 13 .Diamine Bordeaux 
B, IJ lb. Diami«e* fast^yallow B^ I 4 ,lb. Union black and 
31 oz. Naphthol black. (^Ifi) JJralr. lb. Diamine fast 
Yellow*R, 3^1 oz. I^iamine Bordeaux B, 2 | oz. I^nion black, 
I oz..Ntfj 3 hthol blue black and l^ oz. Indian yell#w G. (37)^ 
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Dark Blue, — ^Use in the dye-bath 4^- lb. Diamirte dark blue 
B, 1 1 lb. •Diamine brilliant blue G, | lb. Formyl violet S 4 B 
and 5 oz. Naphthol blue black. (38) Bhce Black , — ^Use 
3«i> lb. Union black S, 1| Ih, Oxydiamine black BM, oz. 
Naphthol blue black and J lb Formyl violet S4B. (39) 
Dark Walnut, — 2| lb. Diamine brown M, 1-| lb. Union black 
S, and III Indian yellow G. (40) Peacock Oreen. — Use 
in the dye-bath 3 lb. Diamine black HW, oz. Diamine 
fast yellow B, II lb. Thiocarmine R and oz. Indian yellow 
G. ‘ (41) Slate Blue, — ^Use in the dye-bath oz. Diamine 
catechine B, 4| oz. Diamine orange B, oz. Union black, 
2| oz. Orange ENZ, and If oz. Naphthol blue black. (42) 
Dark Sage. — A good shade is dyed with 1 lb. Diamine orange 
B, oz. Union black, 1| oz. Diamine brown M, 3j oz. Azo 
red A and 2J oz. Naphthol blue black. (43) Navy Blue . — 
Use 2 lb. Diamine dark blue B, IJ lb. Lanacyl violet B, and 
7 oz. Naphthol blue black. (44) Bronze Green. — A good 
•shade is dyed with 2 lb. Diamine orange B, 5 oz. Diamine 
brown N, f lb. Union black S, 1 lb. Indian yellow G and 
2| oz.* Naphthol blue black. (45) Black. — Use 2-J lb. Oxy- 
’dianiine black BM and 1| lb. NaphtJiylamine black 6 B. 
Another recipe, 2} lb. Oxydiamine black BM, 1 lb. Diamine 
brown M, 1 lb. Orange ENZ and 2 oz. Na})htliol blue black. 
(46) Dark Brown. — Use 1| IH. Oxydiamine black BM,*'15J oz.* 
Diamine brown M, If lb. Indiamyellow G and 2:^ oz. Naph- 
thol blue black. Another combination, *11 lb. Oxydiamine 
black BM, lb. Orange ENZ, 1 lb. ‘Indian yellow G and 
5 oz. Naplithol blue black. (47) Scarlet. — 3 lb. Bcnzo pur- 
purine 4 B, f oz. Ponceau* 3 RB and | lb. Curcumine S. 
(48) Crim-^on. — \ Ib.t-Congo (^.orinth G, 2 lb. Bcnzo purpurine 
10 B and | lb. Curcurnine {^S))^Bright BI^m . — 2 lb. Chicago 
blue 6 B, 3 oz. Aljcali -blue 6 B, 1| oz. Zambesi blue lilX. 
After dyeing rinse and develop m a.batB of 8 oz. sitlphuric 
*acid in 10 gallons of water, then rinse well. (50) Dark^Blue, 
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— 21 lb. Oblumbia fast blue 2 G, 3 oz. Sulphon azurina D, 

3 oz. Alkali blue 6 B. After dyeing rinse and ddvelo^ in a 

bath of 8 oz. sulphuric acid in 20 gallmis of* water. (51) 
Orange. — 9 oz*. Congo brown G* 1| lb. Mikado orange 4RO 
and 1 \ oz. Mandarine G. (52) Dark Green. — 2 lb. Columbia 
green, } lb. Sulphon azurine 1), I lb. Zambesi blue BX, 1| oz. 
Curcumine S. (53) lilach . — 4 lb. Columbia black FB and 
2 lb. Wool black 0 B. (54) Pale Sage Green. — 5 oz. Zambesi 
black 1), f lb. ( 'hrysophcnine G and li lb. Curcumine S. (55) 
Slate. — I lb. Zambesi black D, | oz. Zambesi blue RX, | oz. 
Mikado orange 4 RO and I J oz. Acid violet 0 B. (56) Dark 
Grey. — 1 lb. Columbia black FB, 3 oz. Zambesi black B and 
I oz. Sulphon azurine I). (57) Drab. — 1| oz. Zambesi black 

D, I oz. Mandarine (t extra, J- oz. Curcumine extra and^3 oz. 
Mikado orange 4 RO. (58) Brown. —5 oz. Zambesi black D, 
I oz. Mandarine G extra, 1.^ oz. (grange TA and 2 oz. Mikado 
orange 4 RO. (59) Nnt Brown. — f lb. Congo brown G, J lb. 
Chicago blue RW and | lb. Mikado orange 4 RO. (60) 
Dark Brotvh. ~-\ 11). Congo brown G, lb. Benzo purpurine 

4 B, n lb. Zambesi black F and i lb. Wool l)lack 6 B! (61) 
Stone. — 1 oz. Zambesi black D, j oz. Mandarine G,4 oz. 
Curcumine extra and 1| oz. Mikado orange 4 RO. (62) 
Slate Green. oz. Zambesi black I), 1 J oz. Guinea green B. 

*(63) Sage Brown. — J lb. Zambesi black 1), IJ oz. Mandarine 
G extra, 3 oz. Curcumine extra, 3 oz. Acid violet 6 B, 6 oz. 
Mikado orange 4 RO and 4 J oz. Curcumine S. (64) Corn- 
flower Blue. —3 oz. 1 'hicago blue 4 R, lb. Zambesi blue 
RX, lb. Acid violet 4) B and | oz. Zambesi bro^tn G. (65) 
Dark Brown lb. Brilliant* orange, G, i lb. Orange TA, 
1 lb. Columbia black FB and \ lb. Wool black 6 B. (66) 
Dark Bine. — 2 llj. ^Chicagt^ blue \y, I lb. Zambesi blue RX, 
I 1^. Columbia black FB, 1L0 oz. GwiiK^si ijreen B and I lb. 
Guinegf violet 4 B.* 
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Janus Dyes in Union Dyeing. 

* i 

The Janus dyo^ may be used for the dyeing of half wool 

f c 

(uhion) fabrics. The best plan of working to prepare a 
bath with 5 lb. zinc sulyjhate ; in this the goods are worked 
at the boil for five minutes, then the dyc^s dissolved in water 
are added, and the working contiTiued for a quarter of an 
hour ; there are tlien added 20 lb. Glauber's salt, and the 
working at the boil continued for one hour, when the dye- 
bath will be fairly weW exhausted of colour. The goods are 
now' taken out and put into a lixing-l)ath of summac or tannin, 
in which they are treated for fifteen minutes ; to this same 
bath there is next added tartar emetic and 1 Ih. sulphuric 
acid,»>and the w^orking continued for a quarter of an hour, 
tlien the bath is heated to 160"^ F., w hen the goods are lifted, 
rinsed and dried. In the recipes the quantities of the dyes, 
sumac or tannin and tartar emetic are given only, the other 
ingredients and processes are the sanu^ in all. 

(!) Dark piae, — lb. Janus dark blue B and | lb. Janus 
green U in the dye-i)ath, and 10 lb. sumac extract and 2 lb. 
tartap (unetic in the fixing-bath. (2) Blaa Black. — lb. 
Janus black 1 and i lb. Janus black II in the dye-bath, and 
10 lb. sumac c'xtrac-t and 2 lb. tartar emetic in the fixing-bath. 
(3) Dark Brow)}. — 2.1 lb, Janus brown B, 1 lb. Janus black* 
1, 3i oz. Janus yellow' G and 5 dz. »Janus red B in the dye- 
bath, with 10 lb. sumac extract and 2 lb. fartar emetic in the 
fixing-batli. (4) Drab . — I oz. Janus \a4low R, | oz. Janus 
red B, I ofe. Janus blue H and | oz.|Janus grey BB in the 
dye- bath, and 4 lb. sumac extract and 1 lb. tartar emetic hi 
the fixing-bath. — 5 oz. Janus blue R, 3] oz. Janus 

grey B, 1 J oz. Janus ^yelhiw R. and ] oz. fl*nius red B in the 
dye-bath, with 4 lb, sumacli extract and 1 lb. tartar emetic 
m the fixing-bath.® (0) Nvt Brown.* Ib. Janus brown R, 
^8 oz. Janusc yellow' R and I J oz. Janus blue B in Vha dye- 
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bath, andli lb. sumac extract and 1 lb. tartar emetic in the 
fixing-bath. (7) Walnut Brown , — 3 lb. Janus brown B, 1 lb. 
Janus red B, 1 lb. Janus yellow R, oj. Janus green B in 
the dye-bath, with 8 lb. sumac extract and 1 lb. tartar emetic 
in the fixing-bath. (8) Crimson. — 2| lb. Janus red B and 
8 oz. Janus claret red B in the dye -bath, with 8 lb. sumac 
extract and 1 lb. tartar emetic in the fixing-bath. (9) Dark 
Green . — I J lb. Janus green B, 1-1 lb. Janus yellow R and 
8 oz. Janus grey BB in the dye-bath, with 12 lb. sumac 
extract and 1^ lb. tartar emetic in the fixing-bath. *(10) 
Chestnut Brown . — 1 lb. Janus brown R and 1 lb. Janus 
yellow R in the dye-bath, and 8 lb. sumac extract and 1 lb. 
tartar emetic in the fixing- bath. 

CrosS’lJyeing . — Before the introduction of the dire(jt dyes 
the method usually followed, and indeed still used to a 
great extent, is that known as cross-dyeing. The goods 
were woven with dyed cotton threads of the required shade, 
and undyed woollen threads. After weaving and clcansiilg 
the woollejt part of the fabric was dyed with acid dyes, such 
as Acid magenta, Scarlet R, Acid yellow, etc. in such 
^ methods care has to be taken that the dyes used for j^lyeing 
the cotton are such as stand acids, a by no means easy con- 
dition to fulfil at one time. Many of the direct dyes are fast 
to acids and, therefore, lend themselves morc^ or less readily 
to cross-dyeing. For^letS-ils of the dyes for cotton reference 
may be made to t*lie sections on dyeing with the direct colours 
(chap. IV.), while information as to methods of dyeing the 
wool will be found iif the companion volume to this on Dye- 
* ing of Woollen fabrics. 

Shot Effects. — A J)leasing kind of •textile fabric which is 
now made, anci is a gi’eat favourite Jor ladies’ dress goods, 

is where the cotton of a mixed fabtic i^ thrown up to form a 

• • • # 

figured design. It is possible to dye thetwo fibres in different 
coloui*fe, and so produce a variety of shot effectsr. • These latter 
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are so endless that it is impossible here to enumerate all that 
may be produced. It will have to suffice to lay down the 
lines which may be followed to the best advantage, and then 
give some recipes to illustrate the remarks that have been 
made. The best plan for the production of shot effects upon 
union fabrics is to take advantage of the property of certain 
acid dyes which dye only the wool in an acid bath, and of 
many of the direct colours which will only dye the cotton 
in an alkaline bath. The process, working on these lines, 
becomes as follows. The wool is first dyed in an acid bath 
with the addition of Glauber’s salt and bisiilphate of soda, 
or sulphuric acid, the goods are then washed with water 
containing a little ammonia to free them from the acid, and 
afterv ards dyed with the direct colour in an alkaline bath. 
Fancy or the mode shades are obtained combining suit- 
able dye-stuffs. If the cotton is to be d} ed in light shades 
it is advantageous to dye on the liquor at to F., with 
the addition of oz. Glauber’s salt, and from 20 to 40 grains 
borax per gallon water. The addition of an alkali is advisible 
in order to neutralise any slight quantities of acid which may 
have lemained in the wool, and to prevent the dyestuff from 
dyeing the cotton too deep a shade. Very light shades can 
also be done on the ])adding machine. The dyestufi’s of 
Group 11., which have been previously enumerated do not 
stain the wool at all, or only very slightly, and are, therefore, 
the most suitable. Less bright effects can be produced by 
simply dyeing the goods in one bath. Tlie wool is first dyed 
at the boil with the respective^ wool dyestuff in a neutral 
bath, the steam is then shut off and the cotton dyed by 
adding the cotton dyestuff to the bath, and dyedng without 
again heating. By passing the gcx^ls through cold water to 
which some sulj)huric or acetic acid is added, the brightness 
of most effects is greatly increased. [^\y Gold and Green . — 
F^’rst bath, 1 ib. Cyanole extra, oz. Acid green, ^l|^oz. 
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Orange GG,^ and 10 lb. bisulphate of soda ; work at *the 
boil for one hour, then lift and rinse well. Second Ijath, 

4 lb. Diamine orange G and 15 lb. Glaub<ir’s salt ; work in 
the cold or at* a lukewarm heat. Third bath, at 120° S'!, 

4 oz. Chrysoidine and J oz. Safranine. (2) Bl(zck and Blue, 
— First bath, lb. Naphthol black 3 B and 10 lb. bisulphate 

of soda. Second bath, 2 lb. Diamine sky blue and 13 lb. 
Glauber’s salt. Third bath, (>^ oz. New methylene blue N. 
Work as in the last recipe. (3) Oreen and Claret, — First 
bath, 3J lb. Naphthol red C and 10 lb. bisulphate of socia. 
Second bath, 2 lb. Diamine sky blue FF, 1 J lb. Thioflavine S, 
and 15 lb. Glauber’s salt. (4) Gold Brown and Blue, — First 
bath, 2| oz. Orange ENZ, 1-| oz. Orange GG, J oz. Cyanole 
extra and 10 Ib. bisulphate of soda. Second bath, H oz. 
Diamine sky blue FF and 15 lb. Glauber’s salt. (5) Dark 
Brown and Blue. — First bath, J lb. orange GG, 1| oz. Orange 
ENZ, 1| oz. Cyanole extra and 10 lb. bisulphate of soda. 
Second bath, 12 oz. Diamine sky blue FF and 15 lb. Glauber’s* 
salt. (0) Black and Green Blue. — First bath, 3 lb. Orange 
GG, 1 lb. Brilliant cochineal 4 R, 1 lb. Fast acid green 
BN and 10 lb. Glauber’s salt. Second bath, 1| lb. Diamine 
sky blue FF, 3^ lb. Thioflavine S and 15 lb. Glauber’s 
salt. We may here note that in all the above recipes the 
second bath (for dyeing the cotton) should be used cold 
or at lukewarm heat an^l as strong as possible. It is not 
completely exhausted of colour, only about one-half going 
on the fibre. If kept as a standing bath^this feature should 
be borne in mind, and Jess dyestuff used in the (iyeing of 
th^ second and following lots oi goods. (7) Blue ami Gold 
Yellow. — 3 lb. Diamine orange G, 13 oi. Naphthol blue G, 
14i oz. Formyl violet S4B atid 15 lb. Glauber’s salt. Work 
at just under the boil. (8) Brown anU Blue. — 1 lb. Diamine 
steel blue L, oz. Diamine sky blue, 1 'lb. Orange ENZ,^ 
1 lb. Indian yellow G, If oz. Naphthol blue black ^nd 15 lb. , 
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Glaraber’s salt. Work at 170° to 180° F. In tllese two last 
recipes only one bath is used, all the dyes being added at 

I 

once. This is possible if care be taken that dyestuffs of two 
lands are used, one or more which will dy6 wool and not 
cotton from neutral baths, and those direct dyes which dye 
cotton better than wool. The temperature should also be 
kept below the boil and carefully regulated as the operation 
jDroeeeds and the results begin to show themselves. (9) Grey 
and Oraiige. — First bath, 3 oz. Orange extra, lb. Cyanole 
extra, 1 lb. Azo red A and 10 lb. bisulphate of soda. Second 
bath, 5 oz. Diamine orange DC and 3 oz. Diamine fast yellow 
B. (10) Green and Red. — First bath, 2 lb. Ch'oceine AZ, 
and 10 lb. Glauber's salt. Second bath, 1 lb. Diamine sky 
blue^FF, \ lb. Thioffavinc S, and 15 lb. Glauber’s salt. (11) 
Brown and Violet. — First bath, f lb. Orange ('xtra, | lb. 
Cyanole extra, and 10 Jb. bisiilfdiate of soda. Second bath, 
5 oz. Diamine brilliant blue G, and 15 Jb. Glaub(U’'s salt. 
(12) Black and Yellow. — First bath, 7 lb. Naphthol black B, 
i lb. Fast y^^llow S, and 10 lb. l)isul])}iat(^ of soda. Second 
bath, 3 lb. Diamine fast yellow A, and 15 lb. Glauber’s salt. 
(VS)< Black and Pink. — Black as above. Pink with Diamine 
rose BD (see above). (14) Green and Bnff. — First bath, 
I lb. Orange extra, | oz. Fast yellow S, and 10 lb. bisulphate 
of soda. Second bath, | lb. Diamine sky blue W, { lb. 
Thiofiaviiie S, and 15 lb. Glauoer’^s salt. (15) Orange ami 
Violet. — First bath, 9 oz. Orange extra, aiid 10 lb. bisulphate 
of soda. ^Second bgith, | lb. Diamine violet N, and 10 lb. 
Glauber’s salt. (10) Black and Bine/:- — First bath, Naphthol 
black as given above. Second bath, Diamine sky blue vis 
given above. (17) Black and Yellow. — Add first 1 lb. Wool 
black 6 B, and 10 Ibc GlaiAber’s s«alt, thei\,,when the wool has 
been dyed, add 2 lb. Carcumine S to dye the cotton in the 
same bath. (18) Green and Red.—Dyd the wool by using 
. 3 lb. Guinea green B, J lb. Curcumine extra, and ,10 lb. 
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Glauber’s salt, then add to the bath I lb. Erika BN,' and 
I lb. Congo Corinth G. (19) Orange and Blue, — Dy^ the 
wool first with IJ Ib^. Mandarine G, 2 o«. Wool black 6 B, 
and 10 lb. Glauber’s salt ; then the cotton with 2 lb. Columbia 
blue G. (20) Blue and Orange , — Dye the wool first with 
I lb. Guinea violet B, | lb. Guinea green B, and 10 lb. 
Glauber’s salt ; then dye the cotton with 2 lb. Mikado orange 
4 RO. (21) Green and Orange . — Dye the wool with 3 lb. 
Guinea green B, \ lb. Curcumine extra, and 10 lb. Glauber’s 
salt, then dye the cotton in the same bath with 1| lb. Mikado 
orange 4 RO. 

Shot Effects by means of Sulphur Dyestuffs. — Since 
sulphur colours are generally much faster to light and 
washing than direct cotton dyes, it is desirable to use«them 
,in dyeing cotton-wool union fabrics which are likely to suffer 
long exposure to the weather. But, as previously pointed 
out, wool is considerably deteriorated when immersed in 
an ordinary sulphur dye liquor, so that this })resents a diffi- 
culty in the dyeing of such union fabrics i»ii 2 )iece form. 
The dilticulty has now, however, been largely overcome by 
^he 2 )roccss devised by Lodge and Evans and more recifently 
still by th(i use of protective colloids such as Proteciol. 

Whcui sulphur dyes are us(^d for shot effects in cotton 
wool unions it is usual to first dye the cotton in a s])ecial 
suhdiur dy('-bath at a lojv temperature whereby the cotton is 
dyed while the wool is not affected, and tl)en after thorough 
washing, dye tlie wool with an acid ^lyestuff \\hich does 
not or only slightly sbjiiis the cotton. In this nianfter fast 
shot effects are obtained. 

During the dyeing with acid dyes,* the bath should be 
well ^acidified, sin€« undpr •these ^conditions the affinity of 
cotton for an acid colour is verv small. • Acetid acid is pre- 
ferable to a mineral* acid for this purj^ose, since mincraj 
acids ^rc liable to adversely affect sulphur dyestifffs. • 

15 . • 
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Otherwise, dyeing with the acid dyestuff isVarried out 

r 

in th^i usual manner. 

In the Lodge-Fvans patented process, the sulphur dye- 
ba^;h is prepared by dissolving one part of the' sulphur colour 
with one part of sodium sulphide cone, and then adding to 
the solution one part of ammonium sulphate. Under these 
conditions, double decomposition partly occurs between the 
sodium sulphide and ammonium sulphate, whereby am- 
monium sulphide and neutral sodium sulphate are formed. 
Now, ammonium sulphide has no deleterious effect on wool, 
and the Lodge -Evens process is therefore not harmful to 
wool. The temperature of dyeing should be 25° to 35° C. 
At higher temperatures, the wool becomes appreciably dyed 
with. the sulphur colours. With the exception of this tem- 
perature control, the dyeing is then carried out in the usual 
manner. 



CHAPTER VI. 


DYEINO HA1.F SILK (COTTON-SILK, SATIN) FABRICS. 


The direct dyes of the Diamine, Bcnzo and Congo types have 
been of late years increasingly used for dyeing satin (sillc and 
cotton), and they have quite displaced the old methods of 
dyeing this class of fabrics, which consisted in first dyeing 
the silk with an acid dye and then dyeing the cotton with a 
basic dye. For details of the method of applying aci4 dyes 
to silk reference made be made to Mr. G. H. Hurst’s book on 
Silk Dyeing. Most of the direct colours are exceedingly well 
adapted for this purpose, some under certain conditions pos- 
sess the property of dyeing the cotton a deeper shade than the 
silk, which is an advantage rather than othervjise. The dye- 
ing of goods composed of silk and cotton is generally done in 
,winch dye-vats, in some cases also on the jigger. • 
Method of Dyeing . — The direct colours are as a rule dyed 
in a soap-bath with addition of phosphate of soda, Glauber’s 
salt or common salt and a little soda. The addition of these 


salts effects a better exhaustion of the baths ; they are there- 
fore principally used for dark and full shades, whilst pale 
shades are dyed with the addition of sog^p only or in combina- 
tion with phosphate oj soda. Dark or pale shadhs may thus 
6e produced at will by selecting the proper additions, but the 
fact should not be overlooked that th(? greater exhaustion of 


the^baths not onVy, incre^ases the depth, of shade of the cotton 
but also causes the silk to ’absorb ihore. dyestuff. Too large 
a proportion of salt ‘would cause the dyestuffs to go on the 
fibre»to5 quickly and thusmiake the dyeing liable to turn out 

( 22 ^* 
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uneven. A largo proportion of soap counteracts *the effects 
of the* salts, causing the dyestuff to go on less quickly and 
tending to leave tke silk lighter than, the cotton, in some 
cases even almost white, a property which is valuable in 
' many cases, especially as enabling the silk and cotton to be 
dyed in different colours to obtain shot effects. It is thus 
obvious that a general method applicable in all cases cannot 
be given ; it will vary according to the effect desired, and 
partly also depend on the material to be dyed. The follow- 
ing particulars may serve as a guide for the first bath. For 
pale shades each 10 gallons dye-liquor should contain 3 } to 
6| oz. soap and 4 to 7 drs. soda or to OJ oz. soap, 4 to 51 
drs. soda and 13 j to ()| oz. phosphate of soda. For medium 
and durk shades each 10 gallons dye-liquor may contain 
to 6^ oz. soap, 4 to 7 drs. soda, 3-J to Oi oz. phosphate of , 
soda and 6| to 13 oz. cryst. Glauber’s salts. For two-coloured 
effects or dyeings, in which the silk is intended to remain as 
pale as possible or even white, each 10 gallons dye-liquor 
may contain 4| to 8 oz. soap, 4 to 6 drs. soda, 3} to 8 oz. 
phosphate of soda and 4| to oz. cryst. Glauber’s salt. The 
tempeVature of the dye-baths is generally 175® to 195° F. ; in, 
practical dyeing it is usual to boil up the fully charged dye- 
bath, shut oft* the steam, enter the goods and dye for about ^ 
three-quarters of an hour. For obtaining level dyeings in 
pale shades it is advisible not to enter the goods too hot, but 
to raise the temperature gradually. Raising tlie temperature, 
or dyeing f<,'r some tii^io at the boil, will deepen the shade of 
the cottdn, but at the same time wiU have the same effect 
on the silk which may sometimes be an advantage when 
dyeing dark shades. *As a complete exhaustion of the baths 
does not take place, ef^pecially whto dycing^iark shades, jt is 
advantageous, nay, even , imperative, to preserve the baths 
for further use ; they are then replenished with, only about 
three-fourthS of the quantities of dyestuffs used for the^ first 
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bath ; of the soap only about one -fourth, of Glauber’s salt, 
soda and phosphate of soda only about one-fifth,* of tlje first 
quantities arc necessary. The first batl^ shoufd be prepared 
with condens^id water. If none is at hand ordinary wSlter 
should be boiled up with soda and soap and the scum re- 
moved. Clear soap baths are absolutely necessary for the 
production of pure shades and clean pieces. After dyeing, 
the pieces must be very well rinsed, and the colour raised or 
brightened with 1 pint of acetic acid in 10 gallons of water. 
Many of the Diamine and Titan colours being very fast to 
acids, but few of them will be affected by this treatment. In 
the following tables are given those Diamine, etc, colours 
especially adapted for the dyeing of goods composed of silk 
and cottrm, divided into three groups according to tl^eir re- 
lation to silk and cotton. (J) Dyestuffs possessing a great 
affinity to Cotto7i and tinting the Silk 7ioi at all or only very 
little, — To this class belong Chicago blues, Benzo blues. 
Diamine fast yellow A, Diamine orange GG, Diamine 
orange DC, Diamine blue BB, Diamine blue, 3 B, Diamine 
sky blue BB, Diamine brilliant blin^ G, Diamineral blue R, 
Diamine black B, Mikado browns, Mikado oranges. Mikado 
yellows. (2) Dyeshiffs producing on Cotton and Silk the 
same or nearly the sa7ne shade but co7^ering the Cotton better 
than the Silk. — These are lliiofiavine S, Diamine yellow N, 
Diamine gold. Diamine fftst yellow B, Diamine orange B, 
Diamine grey G,^ Diamine rose BD, Diamine scarlet S, 
Diamine Scarlet B, *l)iamine scarlet 3^B, Diamipe red 5 B, 
Diamine fast red B,* Diamine Bordeaux B, Dfampine Bor- 
deaux S, Diamine violet N, CJxydiamine violet B, Diamine 
blue RW, Diamine black HW, Diamfnc steel blue L, Dia- 
mine dark blue B„Uniop black Ox^jdiamine black D, Dia- 
minogene extra, Diaminogene B, Ditimine brown M, Diamine 
brown 3 G, Diamine green B, Diamine grden G. (3) Dyestuffs 
producifig o7i Cotto7i more or less different shaded fhan on SUJq. 
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— This group comprises Diamine blue CB, Diamine blue BG, 

f 

Diamine blue BX, Diamine azo blue 2 R, Diamine blue 3 R, 

« 

Diamine blue black iE, Diamine black RO, Oxy diamine black 
S060, Diamine brown V, Diamine brown B, Diamine bronze 
♦ G. Cotton brown N produces on silk darker shades than on 
cotton. Of course this classification cannot be taken as 
absolutely correct, as by raising or lowering the temperature 
during the dyeing process or by a larger or smaller addition 
of soap or Glauber’s salt (common salt, phosphate of soda), 
the dyestuffs are more or less influenced in one or the other 
direction. Diamine violet N, for instance, when dyed with 
an increased addition of soap would dye the cotton some- 
what lighter, but at the same time leave the silk perfectly 
white .« 

Topping with Basic and Acid Dyestuffs. — As in very few 
cases only the desired shade can be obtained in the first 
instance by bottoming with direct colours, topping generally 
has to be resorted to. This is best donc^ with basic dyes, in 
some cases also with acid dyestuffs in cold or tepid bath 
with addition of suljihuric acid, hydrochloric or acetic acid. 
The use of acid dyestuffs is restricted to cases where the silk^ 
alone is to be shaded. In most cases basic dyestuffs are 
made use of, which dye silk and cotton the same shade and 

• . i t 

deepen the shade of the cotton if the latter has a sufficiently 
good bottom, thus giving the goods better and fuller ap- 
pearance. It is not advisable to employ basic and acid dye- 
stuffs in th^ same ba^h except when the quantities of either 
class are very small. Should it be ijecessary to dye with 
large quantities of both classes, the acid dyestuffs are first 
dyed in a tepid acid bkth and then the goods are topped with 
the basic dyestuffs in a fre^h coId«-bf7,th witii the addition of 
a little hydrochloric -or kcetic acid. Of the basic dyestuffs 
vfhich are available; the following are the most suitalble for 
topping : NeV methylene blue Nv and other brands ; »New 
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blue D and other brands ; Cresyl blue, Methylindone B and 
R, Metaphenylene blue, Indazine ; the various brands of 
Brilliant green, Solid green and Malachite * green, Capri 
green, Cresyl Violet, Thioflavin^ T, New phosphine G, llan- 
nin orange R, and the various brands of Bismarck brown ; , 
Saf ranine, Magenta all brands, Tannin heliotrope, all brands 
of Neutral violet, Methyl violet. Of the acid dyestuffs, the 
following are good for topping or shading the silk : Cyanole 
extra, Indigo blue N, Indigo blue SGN, and the various 
brands of Water blue. Soluble blue. Solid blue, and Induline ; 
the various brands of Acid green and Fast acid green ; Indian 
yellow G and R, Naphthol yellow S, Tropseoline O and OO, 
and the various brands of Milling yellow and Orange ; Azo 
red A, Azo rubine A, Archil substitute N, Azo orseilje BB, - 
Brilliant orseille C, and the various brands of Eosine, Eryth- 
rosine, Rose bengale, Rhodamine, Brilliant croceine and Bril- 
liant scarlet ; the various brands of Formyl violet and Acid 
violet ; Aniline grey B and Nigrosine, soluble in water. (1) # 
Bright Yellow, — Use 2 lb. Thioflavine S. (2^ Deep Orange 
Yellow. — This can be dyed by using 2 lb. Diamine yellow N. 
^(3) Gold Yellow. — Dye with 2 lb. Diamine gold. Son^e care 
must be taken with this, especially not to dye too hot or the 
silk will be dyed deeper than the cotton. (4) Deep Orange. — 
Use 2 lb. Diamine orange Br (5) Bright Rose. — Use 2 lb. 
Diamine Rose BD. IJo dot work too high, especially when 
dyeing light rose •shades, as then the silk is apt to take up 
too much colour. *(6) Scarlet. — ^Use in the dye-bath 2 lb. 
Diamine scarlet HS. * The heat of the dye -bath should not 
'•be allowed to exceed 160"^ to f70° F., or there is a risk of the 
shades becoming somewhat duller, (f ) Crimson. — Dye with 
2 lb. Diamine fa^t red F. « (8) Violet.— Vse 2 lb. Oxydiamine 
violet B. (9) Bright Blu%. — A fin6 stijide is dyed with 2 lb. 
Diamine blue RW^i* OO) Dark Green.^JJ^e 2 lb. Diamine 

• m ^ 

blaek ^W. This gives .a fine shade of blukk green. (H) 
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Gold^Brown. — Dye with 2 lb. Diamine brown 3 O at a low 

heat, from* 150^’ to 160° F., otherwise the silk takes up too 
much colour.' (12]^. Dark Green. — Dye with 2 lb. Diamine 
green B. (13) Deep Rose. — Dye with 2 lb. Diavnine red 10 B. 

^ (14) Brilliant Yellow. — Dye with 1| lb. Mikado golden yellow 
8 G ; then enter into a cold bath which contains 1| per cent. 
Auramine II. This gives a very bright shade of yellow. (15) 
Dark Broivn. — Dye a bottom with 2 lb. Mikado brown 3 GO, 
and then top witli 3 lb. Bismarck brown and | lb. Capri blue 
GON. (16) Crimson. — Dye wdth 2 lb. Mikado orange 5 RO 
and 2 lb. Hessian purple N. (17) Sage Green. — Dye a bottom 
with 2 lb. Mikado yellow G, 14 oz. Eboli green T and 3 oz. 
Mikado brown M, then top in a fresh cold bath with J lb. 

» Auramine II and i oz. Acridine Orange NO. (18) Leaf 
Green. — Dye a bottom with 3 lb. Mikado golden yellow 8 G 
and 1 11). Eboli blue B ; then top with 1 i lb. (Jaj)ri green 2 G 
in a cold bath. (19) Deep Broivn. — Dye with 2 lb. Mikado 
, oiange 3 RO, 3 lb. Hessian grey 8 and I lb. Hessian brown 
2 BN ; tlien top with 7 oz. Azine green TO and 2| lb. Ac- 
ridine ('range NO. (20) Dark (/rmm. — Bottom with 1 oz. 
.Diami^ie orange G ; then i-o]) in a fr(\sh warm bath with 1 oz. 
Orange GG, \ oz. Indian yellow R, 5 lb. Glauber’s salt and 
J lb. acetic acid. (21) Brilliant Violet. -Giv(^ a bottom with 

I lb. Diamine voilet N ; then top in a. fresh warm batli with * 
4 oz. Methyl violet B and 2 oz. Khoylamine. (22) Slate. — 
Bottom in a hot bath with 6 oz. Diaminti* dark blue B and 

I I oz. Diamine brown M ; then top in a fresh bath at 170° F. 
with 4 oz^. Aniline grey B, 1 oz. Cyanole^ extra, 5 lb. Glauber’s 
salt and 1 lb. acetic acid. (23)’ Black Brown. — Give a bottom* 
with 2 lb. Cotton brorvn A, 1 lb. Diamine gold and 3^ lb. 
Oxydiamine black SOOO ; ^then t(?p in a frpsh bath at 120° 
F. with 4 oz. New ni(Hhyleiie blile N, 1 oz. Safranine and 
\ oz. Indian yellow G. (^4) Bright Violet. — Use Ib.^ Oxy- 

' diamine violejtiB and | oz. Diamin/'- dark blue B ; top after 
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dyeing with* oz. Saf ranine, J oz. Methy Undone B and J oz. 
Cyanole extra. (25) Drab. — Bye with 6 oz. Biamfne orange 
G, 1 lb. Diamine bronze G and f lb TJiamiife brown M, 
topping afterwards in a bath of J oz. Aniline grey B asud 
\ oz. Bismarck brown FF. (26) Lm,f Green, — Bye with J lb. 
Biamine black HW, and 1 lb. Biamine fast yellow B ; top 
with \ oz. Brilliant green, ^ oz. Indian yellow R, \ oz. Thio- 
flavine T and \ oz. Cyanole extra. (27) Dark Crimson. — Use 
in the dye-bath 3 lb. Biamine Bordeaux S, | lb. Biamine 
orange BC and lb. Biamine brown V, toi3ping with I'oz. 
Magenta and oz. Formyl violet S 4 B. (28) Turq^toise Blue 
— Use to dye the ground, 6 oz. Diamine sky blue FF and 
J oz. Biamine fast yellow A ; toy) with IJ oz. Cyanole extra 
and J oz. Brilliant green, (29) Dark Grey. — Bye with^ oz. 
JDiamine grey G, and oz. Biamine brown M; toy) with 
I oz. Orange extra and 1 oz. Cyanole extra. (30) Brilliant 
Orange. — Bye with 1 lb. Mikado orange RO, and toy) with 
6 oz. Acridine orange NO and 12 oz. Aurainine 11. (31/ 

Brown. — Dyt a bottom colour with 3 lb. Mikado brown M, 
and toy) with 2 lb. Bismarck brown and 6 oz. Oesyl fast 
violet 2 RN. (32) Deep Crimson. — Dye with 1 lb. Columbia 
black R and toy) with 6 oz. Magenta. (33) J^ale Sea Green. — 
Use in the dye-bath | oz. Chrysoy)henine G, 1| oz. (Chicago 
Blue 6 and Ij oz. Alkali blue b B. (34) Bright Crimson. — 
Bye with 3 lb. Congo Coriifth and toy) with 1 lb. Magenta. 
(35) Dark Russian Green. — Bye with 3 lb. Columbia black B ; 
then top with 1 lb. MMachite green. (36) Gold Drab. — Bye 
with 5 oz. Columbia bla^k, and toy) with 5 oz. Chrysoidine R. 
(3^) Bright Olive yellow. — Bye 'with IJ lb. Biamine gold, 

1 \ lb. Biamine fast yellow A and f Ib.^Biamine bronze G ; 
top with I lb. Thiofl§.vine T ^nd \ 11^. Chi^soidine. (38) Moss 
Brown. — Bye with I oz. Bitimine bK)wij M, 6 oz. Diamine 
fast yelfow A, 6 oz.* Biamine bronze G, toy)ping witli 1 oz. 
new Methylene blue N and. 4 oz. Orange GG. # «(39) Dark ^ 
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Sea*Green. — Dye a bottom with 9 oz. Diamine black B and 

4^ o;z. Diamine fast yellow B, then top with 2 oz. New 
methylene iJlue and 2 oz. New phosphine G. (40) Old 
Gbld. — Dye a ground with J* lb. Diamine gold* I J lb. Diamine 
fast yellow A, and 6 oz. Diamine bronze G, topping with 8 oz. 
Thioflavine T, 1 oz. Indian yellow R and 1 oz. Brilliant green. 
(41) Cornflower Blue . — Dye the ground with 2^ lb. Diamine 
azo blue 2 B, 1| oz. Alkali blue 3 B, ^ lb. Oxydiamine black 
SOOO, and top with 1 oz. Metaphenylene blue B, 2 oz. 
New methylene blue R and 1 oz. Indigo blue N. (42) Slate. — 
Dye with 7 oz. Diamine dark blue B and 1 oz. Diamine brown 
M ; top with 1 oz. Aniline grey B and 1 oz. Cyanole extra. 
(43) Pale Drab. — ^Dye the ground with 1 oz. Diamine orange 
GC, oz. Diamine bronze G and | oz. Diamine brown M ; 
top with J oz. New methylene blue N, I oz. Bismarck brown 
and ] oz. Cyanole extra. (44) Deej) Leaf Green, — Dye a 
ground colour with 1:^ lb. Diamine bronze G, 1| lb. Diamine 
*fast yellow A and 1| lb. Diamine black H W ; the topping bath 
is made with^ J lb. Brilliant green, \ lb. Chrysoidine and \ lb. 
New methylene blue N. (45) Maroon. — Dye with 3 lb. Dia- 
mine Bordeaux S, J lb. Diamine orange DC and 4 lb. Diamine 
brown V ; top with | lb. Magenta and J lb. Formyl violet 8 
4 B. (46) Heliotrope . — Dye with 1 lb. Heliotrope 2 B. (47) 
Lilac Rose. — Dye with 8 lb. (jolumbia black R and 1 lb. Alkafi 
blue B ; after dyeing pass throilgh,a weak acetic acid bath, 
then wash well. (48) Pea Green. — Dye* with 2 lb. Chryso- 
phenine, 1 lb. Chicago blue 6 B and 1 lb. Alkali blue 6 B ; 
pass, aftel dyeing, through a weak* acetic acid bath, then 
wash well. (49) Dark Drab.- — ^Dye with \ lb. Diamine broVn 
M, 1 lb. Diamine fas?u yellow A and | lb. Diamine bronze G ; 
top with ^ lb. OrangQ GG <and \ lb. Cyaiioja extra. (50) Deep 
Rose. — Dye the bottoih colour Vith lb. Diamine rose BD 
and top with J lb.* Rhodamine B ai^dH'oz. Safranine. (51) 
^ Walnut BrxAvn. — Dye the bottom colour with 1 *lb« Oxy- 
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diamine bladk D, 1 lb. Diamine brown M and 1 lb. O^Ky- 

diamine violet B ; the topping is done with 4 oz. Safranine, 
2 oz. New methylene blue N and 2 oz. Chrysoidifie. 

Dyeing of Ptein Black. — Dianline blacks find a very ex- 
tensive application for dyeing blacks on satin, either dyed 
direct in one bath, or dyed, diazotised and developed. Union 
black S and Oxydiamine black D are particularly suitable for 
direct blacks, and are used either alone or in a combination 
with Diamine jet black SS, which produces a better covering 
of the silk, or with Oxydiamine black SOOO, which deepens 
the shade of the cotton. According to the shade required 
Diamine fast yellow A and B, Diamine green B or G, or 
Alkaline blue may be used for shading. Dye for about one 
hour at about 175° to 195° F. in as concentrated a ba^i as 
possible, with about 7 to 8 lb. dye per 100 lb. of satin, 8 to 
16 oz. Glauber’s salt and 5 to 8 oz. soap per 10 gallons dye 
liquor ; keep cool in the bath for some time and rinse. The 
raising is either done in a te})id soap bath with the addition* 
of some new methylene blue, or in an acid bath to which 
Naphtbol blue black, Acid green, etc., is added for shading 
the silk. Direct dyed blacks are especially suitable for cheap 
goods (ribbons, light linings, etc.), for which special fastness 
to water is not required ; also for tram and tussar silk plushes, 
which are afterwards topped with logwood. If greater fast- 
ness is required, and morp e.4pecially if it is a case of replacing 
aniline black, Diamfnogene diazotised and developed is a good 
dyestufi’. It is extensively used for dyeing umbrella cloths 
and linings. Against ahiline black it has the great^uiyantage 
ol^not tendering the fibre in the* least, and not turning green 
during storage. Diaminogene B and Diaminogene extra are 
mostly used for thi^ purpose, the /orrqpr for jet blacks, the 
latter for blue-black shades/ Proceed a^i follow^ : Enter the 
boiled off and aciduls»ted goods in a boiling bath as concen- 
trated aS possible, charged#with 16 oz. Glauberi^9»salt per 10^ 
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gallons liquor, and 1 lb. acetic acid per 100 It. dry goods. ^ 

For, jet iJlack add for 100 lb. satin, 6 to 8 lb. Diaminogene, 

1 to 2 lb. ]?Japhttylamine black D, to 1 lb. Diamine fast 
3^11ow A or Diamine green B ; for very deep shades about } 
of tlie quantity of Diaminogene B may be replaced with Dia- 
mine jet black SS. For blue black, 6 to 8 lb. Diaminogene B, 
or 3 to 4 lb. Diaminogene B, and 3 to 4 lb. Diaminogene extra. 
Dye for three-quarters to one hour at the boil, allow to cool 
in the bath for about thirty minutes, then rinse, diazotise 
and develop. Phenylene diamine (93 per cent.) serves for 
developing jet blacks mixed with resorcine for greenish 
shades. Betanaphthol is used for blue blacks (I lb. 5 oz. 
per 100 lb. of dry material, dissolved in its own weight of 
sodajlye, 75° Tw.). The three developers may also be mixed 
with each other in any proportions. After developing soap 
hot with addition of new methylene blue, by choosing a 
reddish or a bluish brand of new methylene, blue and black 
‘inay be shaded at will in the soap bath ; finally rinse and 
raise with agetic acid. If ])roperly carried out this process 
will give a lilack almost equal to aniline iilack ; but having, 
as fiV ready mentioned, the advantages of not impairing the 
strength of the fibre, and not turning green during storage. 
As the dye-baths for blacks are charged with a ])roportion- 
ately high percentage of dyestuff for tlie first bath, and will 
not exhaust completely, it is adVisi,ble to jireserve them for 
further use. For subsequent lots only two-thirds to three- 
fourths of the quantities of dyestuffs iised for the first baths 
are reqdiirfed, which fact has to be t^ken into consideration 
when calculating the cost of dyeing. 

Dyeing Shot EfISets on Satin. — Not all direct colours 
are equally well ada|ited for the* prpduction of shot effects ; 
those enumerated m Clroup I.* are most suitable for the 

• * t i 

purpose, and shouM be dyed with a*^ larger quantity of soap 
,thaii is usim?' for solid shades, in order to leave tlie silk as 
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little tinted ds possible. Dyestuffs of the other groups may 

be used if the dyeing is conducted with proper bare,^ i.c. 
keeping the baths more alkaline and lowepng the tempera- 
ture. The goods are dyed with'' the addition for the two- 
coloured effects previously mentioned, then they are well 
rinsed, and afterwards the silk is dyed with the suitable 
acid dyestuffs, with addition of sulphuric acid at a tempera- 
ture of about 150° F. Care should be taken not to use too 
much acid, and to keep the temperature of the bath suf- 
ficiently low, as otherwise the acid may cause some of the 
dyestuff to go off the cotton and tint the silk. It is best to 
work at a tem})erature of about ir)0°F., with addition of 
about 3 oz. concentrated sulphuric acid per 10 gallons dye- 
liquor. For shading tlie silk all acid dyestuffs can be jised 
^hich have been mentioned in the foregoing tables. If in 
shot effects the cotton is to be dyed bright and full shades, 
this is best acjhieved by dyeing with direct colours first, and 
then topping with basic colours as follows : Bottom the' 
cotton first with the suitable direct colours, then dye the 
silk and then treat the pieces for about two hours in a' col d 
tannin bath (about 8 oz. tannin per 10 gallons of water), then 
rinse once and pass tlirough a tartar emetic bath (about 3 oz. 
per 10 gallons), rinse thoroughly and dye the cotton to shade 
with basic colours in a cold batk to which some acetic acid 
has been added. Shouk^ tlfe silk become a little dull after 
this process, this ffiay be remedied by a slight soaping. 
After dyeing rinse well and raise with acetic acid. 

Shot Effects with B$ick Cotton Warp. - Effects m^uch in 
favour are designs comj>osed of black cotton and light or 
coloured silk. The most suitable black ilye for this purpose 
is Diamine black Bkl, diazotised a^d developed. Dye in as 
concentrated a bath as possible at al/t)uli,16()° K.' with about 
6 lb. Diamine black* BH*, 1 lb. Diamine sky blue, pat., per 
100 lb/ of dry goods, | lb. Diamine orange DC, pat., with an ^ 
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addition of 6^ oz. soap, 4 to 6 drs. soda per 10 gallons liquor, 
16 QZ. Glauber’s salt. After dyeing rinse well in a bath con- 
taining 6 drs. soda and 3 oz. soap per 10 gallons water, di- 
aiiotised in a fresh bath with 4 lb. nitrate of* soda and 12 lb. 
hydrochloric acid (per 100 lb. of dry goods), rinse thoroughly 
and develop with 3 to 16 oz. metaphenylene diamine (93 per 
cent.), with addition of 1 to 2 lb. soda. These two operations 
should follow each other as quickly as possible, also care has 
to be taken that the diazotised goods are not exposed to 
direct sunlight or heat, which causes unlevel dyeings. The 
silk is then cleaned as far as possible by hot soaping, and 
dyed at about 120'' to 140° F., with acid dyestuffs and the 
addition of sulphuric acid. After dyeing rinse as usual and 
brighten. 

(1) Yellow and Violet, — Dye the cotton with 2 lb. Diaminp 
fast yellow A, the silk with 1 lb. Cyanole extra, and 1 lb. 
Formyl violet S 4 B. (2) Black and Blue, — Dye the cotton 
Vith 5 lb. Diamine black BH, 1 lb. Diamine sky blue, and 
\ lb. Diamii;e orange DC. After dyeing, diazotiso and de- 
velop with metaphenylene diamine as described above. Then 
dye<the silk with ^ lb. Pure soluble blue and 1 lb. Cyanole 
extra. (3) Black and Crimson, — Dye the black as in the 
previous recipe, then dye the silk with 2 lb. Brilliant croceine 
3 B and lb. Rhodamine S. (4) Blue and Gold, — Dye the 
cotton with 2 lb. Diamine sky blup and the silk with 1 lb. 
Fast yellow S. (5) Dark Blue and Orein, — Dye the cotton 
with lb. Diamine black BH, 1| lb.*Diamine sky blue and 
I lb. DiaMne azo blue 2 R ; the sjfik with 2 lb. Naphthol 
yellow S and 1 lb. New methylene blue GG. (6) Violet a^nd 
Yellow, — Dye the cotton with 2 oz. Diamine violet N and the 
silk with 1 lb. Fast ^yellow S. {l)^Oran^a and Violet. — Dye 
the cotton with 2 lb. Diamine 6range DC and the silk with 
1 lb. Formyl violeft S 4 B, (8) Daik^Btlue and Olive. — Dye 
,the cotton •i^ith IJ lb. Diamineral blue R and J lb." Diamine 
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azo blue 2 R’, and the silk with 1 lb. Naphthol yellow S.and 
1 lb. Orange GG. (9) Oreen and Pink . — Dye the cotton 
with 1^ lb. Diamine fast yellow A and { lb. Diamine sky 
blue, and the silk with 1 lb. Erythrosine B. (10) Brown aAd 
Blue . — Dye the cotton with 3 Ib. Mikado brown 2 B, and 
the silk with | lb. Pure blue. It is quite possible to produce 
two-coloured effects containing blue in one bath by using 
Alkali blue as a constitutent with a direct dye which works 
only on to the cotton, the Alkali blue going on to the silk, 
as, for example, in the following recipes : — 

(11) Orange and Blue . — ^The dye-bath is made with 3 lb. 
Mikado orange 5 RO and 1| lb. Alkali blue 6 B. After the 
dyeing the goods are rinsed, then passed through a bath of 
1| lb. sulphuric acid in 10 gallons water, washed well, and 
,dried. 

(12) Olive and Blue . — The dye-bath is made with 1| lb. 
Diamine fast yellow A, 2| lb. Diamine orange DC, J lb. 
Diamine sky blue, and 1 lb. Alkali blue 6 B. After dyeing 
rinse, then acidulate as above and wash well. 



CHAPTER VII. 


THK DYEING OF AHTTFK TAL SILK. 

The d^^eiiig of artificial silk, though requiring care and ex- 
perience, lias now become of considerable importance, and 
it may be noted that in 1924 nearly twice as much artificial 
silk was produced as the natural variety. In the future, 
there is every possibility that the production of artificial 
silks ^will continue to increase. 

At th(‘< present time there are four chief varieties of arti- 
ficial silk being produced — Chardonnet, cuprammonium, 
viscose and cellulose acetate ((^elanese and Lustron) silks. 
All of these are made from cellulose, and with the exception 
of cellulose apetate silk consist of pure cellulose. Con- 
sequently, the dyeing properties of Chardonnet silk, cup- 
rammonium and viscose .silks are similar to those of cotton, 
with a few exceptions. On the other hand, since cellulose 
acietate is an c‘st(u* of cellulose, its dyeing properties are 
quite dilferent from those of cotton, so that it may almost 
be considered as a distinct fibre. , 

All artificial silks are valiHid because' of their lustre, so 
that during dyc'ing care mii^t bo taken to avoid loss of 
lustre. ./Foi'this end, dyeing is usually carried out in soap 
baths, and in the case of cellulose acetate silks is not carri^ 
out at temperatures ‘exceeding 75° to 80° C., and after dye- 
ing, the silk is usually , treated, with solution of soap 
before being finally, rii^tsed and dried. 

Furthermore, since Chardonnet, 'cuprammonium and 
viscose silks «have a greater affinity than that of cotton 

\^ 40 ) 
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for most dyestuffs, they tend to dye unevenly. ^ Artificial 
silks resemble mercerised cotton in this respect and therefore 
the usual precautions, are necessary to prevent the colour 
rushing on to t*he fibre. * 

The chief factors concerning the dyeing of each type of 
artificial silk will now be noted. 

Chardonnet Silk . — This fibre, being produced from a 
nitrated cellulose always contains some nitrogen, even though 
it is denitrated in one stage of its manufacture. The nitro- 
gen is combined with the cellulose in such a manner as to 
give Chardonnet silk increased acidic properties. Hence this 
silk has a considerable affinity for basic dyestuffs. It thus 
differs from cotton. On the other hand, it has a strong 
affinity for all the dyes which are usually applied to cotton, so 
that its dyeing may be carried out as with cotton. It should 
be noted, however, that Chardonnet silk has a slightly de- 
creased affinity for many direct dyestuffs. 

Cuprammonium Silk . — ^This consists of regenerated cellu- 
lose and is therefore dyed as for viscose silk. % 

Viscose Silk . — In England, viscose silk is almost en- 
tirely produced by Messrs. Courtaulds, Ltd., of CoveAtry, 
and their many years’ experience in its manufacture enables 
them npw to produce a very satisfactory and uniform 
article. 

Before dyeing, the silk ^should be wetted-out in a soap 
liquor at 40° to 50°*C. containing about 2 parts of soap per 
1000 parts of water, to which it is preferable to add 2 parts 
of *880 ammonia, and after rinsing in soft water Ihe'silk is 
then ready for dyeing. This soap-treatment before dyeing 
is usually the only one required since nearly all the viscose 
silk met with by criers is, in* the bleachc^d condition. How- 
ever, when bleaching is necessary it/may be carried out as 
for cotton, usipg solutidnsf of sodium hypochlorite or bleaching, 
powdeiT. * * * ' * 


16 • 



242 THE DYEIKO OF COTTON FABHICS ♦ ^ 

' • $ 
Dyeing is carried out at all temperatures up to 95® C. 
A temperature of 95® C. is preferable. The dyeing is carried 
out as for mercerised cotton. ViscQse silk has a greater 
affinity than cotton for basic dyestuffs, so t*hat these may 
sometimes be used for shading purposes. Otherwise vis- 
cose silk may be dyed with all the usual dyestuffs used for 
cotton. 

It will here be noted, however, that variations in the 
conditions of manufacture considerably affect the affinity 
of viscose silk for various dyestuffs. Though these varia- 
tions are reduced to a minimum by a strict scientific control 
over every stage in the manufacture, yet a certain lack of 
uniformity exists among viscose silks. It is found, however, 
that'’sucli variations in the affinity of viscose dyes is more 
apparent with certain dyes than with others — a difference 
which is related to the chemical constitution of the individual 
dyestuffs. Hence Messrs. Courtaulds have classified most 
dyestuffs according to whether they dye viscose silk evenly 
or unevenly', and by their courtesy, the following classifi- 
cation is included here. Further, it is to be noted that the 
classification of a dyestuff as uneven does not imply that tfiis 
dyestuff, cannot be successfully used — all that is implied 
is that a variation in the quality of the silk will be , revealed 
if Hucli variation exists. 

i 

Direct Cotton Dyestuffs. 

, ‘ ' Even Dyes.^ 

Benzo fast black L. 

,, ,, Bordeaux 0 BL. 

,, , ,, heliotrope, BL, ?«RL. 
purpurine‘4 B. 

^ Brilliant benzo fast yell6w GL. 

' *’ Chlorantine fast Bordeaux 2 RL. ' • 



243 


Idirbct cotton dyestuffs 

(Jhlorantine fast violet BL, 4 BL. 
,, ,, yellow 4 GL. 

Chlorazgl black SB. 

,, brown G. 

,, fast black BK. 

,, ,, Bordeaux LK. 

„ ,, belio BK. 

„ „ red FG, K, A. 

Chrysophenine G. 

Congo orange R. 

Biamine aldehyde Bordeaux B, 

,, azo fast green G. 

,, fast red F. 

,, yellow K. 

Biaminogene extra. 

,, sky blue N. 

Biazo brilliant orange 5 G extra. 
„ „ „ OR 

,, fast scarlet B, BA. 

,, ,, violet BL. 

„ „ yellow G, 2 G. 

,, indigo blue 4 GL extra. 

,, ,, ,, ^3 RL. 

,, rubiiie B. 

,, geranirie B extra. 

,, *sky blue 3 GL exDra. 

Birect catechine GR. 

,, fa.s^ black B. 

,, ,, orange SE. 

,, ,, violet 2 B. 

N aplitliamipe ^ast grey B^ 

Naphthogenc gure blug 4 O. 

Neutral *gr5y G. 

Oxamine red.* 
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Paramine brown B. 

,, fast red F. 

Prilnuline. , 

Pyrazole orange G, R, 2 R. 

Triazogene orange R. 

Triazol fast yellow 2 G. 

Zambesi black D. 

Moderately Even Dyes. 

Benzo fast heliotrope 4 BL. 

,, chrome brown G. 

,, purpurine 10 B. 

Chlorazol black DV. 

,, catechine GR. 

,, dark green PL. 

,, fast yellow B. 

Diamine catechine G. 

,, fast brown GB. 

„ „ yellow B. 

Diazamine blue BR. 

Diazo brown 3 G. 

,, fast blue 4 GW, 

Naphthamine light violet 2 B. 
Oxypheninc 2 G,,R. 

Stilbene orange 4 R' ,, 

« 

, ' Uneven Dyes,^ 

i 

All direct cotton blues, iilcluding both those of good 
moderate fastness to*>light, 

Benzo fast eosine B,L. 

orange 2 RL. 

", ,, scarlet 4 BS. 

Benzoform green^FFL. 




Chlorftntine fast brown 2 GL, RLZ 
Chlorazol black BH. 

„ extra < In ^ey and slate 

„ • ,, LF. * \ shades. 

Direct deep black EW. 

Diamine black BH. 

Chlorazol brown 2 G, GM, M, and PB. 

,, drab RH. 

,, fast brown BK. 

,, ,, orange AG and G. 

,, cosine B. 

,, pink BK. 

,, scarlet 4 BS. 

Chromanil brown 2 G. 

Congo rubine. 

Diamine catechine 3 G. 

„ fast brown G. 

,, ,, orange EG and ER. 

Diazo brilliant green 3 G. 

„ fast blue GW, 2 BW. 

„ „ green BL. 

Formic black C. 

Trisulphon drab RH. 

,, bronze G. 

* When using direct cotton dyestuffs for the dyeings of 
viscose it should be ijemembered that : — 


(1) The higher the temperature of the dyev-bath, the 

* 0 
jnore even is the result?. ^ • 

(2) Dyeing in a sinlple soap bath gives the most §ven 
results with those dyestuffs which Lave an affinity for 
visc§)se, without tile use«of^Glauber’s jj^lt. 

(3) JThe use of Glauber is or co^nmcfii salt increases the 

liability^ to mneven results, so that their use should be kept 
down* Jo a minimum. * * * 
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(4) When dyeing compound shades, dyestuffS possessing 
the same (iegree of uneven dyeing properties should be used 
as far as possible : 4t is not wise to m^x a dyestuff classified 
as even dyeing ” with one'of ‘‘ uneven dyeiAg ” properties, 
• if it can be avoided. 


Basic Dyestuffs. 

Experience has shown that basic dyestuffs in general 
give more even results on viscose mordanted with Katanol 
than when mordanted with Tannic acid. The following 
list gives the results obtained both on Katanol and Tannic 
acid mordants with various dyestuffs. 


« 

Katanol 

Mordant. 

Tannin 

Mordant. 

Acridine yellow G 

. Fair. 

Fair. 

Citroflavine 6 G . 

. Good. 

Fairly good. 

Rhoduline yellow 6 G, T 

• ?> 

Good. 

Acronol yellow T 

• J5 

Fairly good. 

Auramine, 0 

Fairly good 

Poor. 

G . . 

. Good. 

Good. 

Methylene blue ZF 

• >> 

Poor. 

CresyJ blue 2 BS 

Poor. 

Good. 

Torquoise blue 2 B 

. Good. 

Poor. 

Methylene blue 2 B 

. Poor. 

}} 

Brilliant Rhoduline blue R 

< 

• » >> 

> j 

Acronol brilliant blue . 

( 

• 

Very poor. 

Torquo^ise blue G 

Good. 

Poor. 

SetoglaVicine 

. F^jlir. 

Fair. 

Rhoduline blue GG and fi E 

► Good. 


,, sky blVie 3 G 

• »> 

Good. 

,, blue 3^GC 

.* Fair. , • 

1 

Poor. 

Malachite green cry^cals A 

f 

; ” 

c 

>> 

Rhoduline sky blue 2 B 

<« * 

• >> 

Fair. 

1 

Rhodamine 6 G . 

Eairly good 

Poo^. • 
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Rhodulkie orange RC, 

Good. 

Good. 

# 

Brilliaifb Rhoduline purple R. 

Poor. 

Pcfor. 

Rhoduline orange N 

»» • 

Fairly good. 

Rhodamine«B .* . t 

>> 

Good. 

Rhoduline red B and G 

Good. 

Fair. 

Bismarck brown . 

Fair. 

Poor. 

Chrysoidinc YRP 

99 

99 

Brilliant Rhoduline rod B 

99 

Pair. 

Rhoduline heliotrope 3B 

99 

Good. 

Magenta crystals 

Poor. 

Poor. 

Methyl violet 2 B 

99 

99 

„ „ 10 BL . 

99 

99 

Brilliant Saffranine BR and G 

Good. 

Fair. 

Thioninc blue GO 

99 

Poor. 

• 


Sulphur Dyestuffs. 

Tlie sulphur dyestuffs, <almost without exception, give 
uneven results on viscose and their use should therefore bb 
avoided unless the fastness required demaqds- their em- 
ployment. * 

The use of Sulphur blacks for black shades is permi^isible. 

. Vat Dvestuffs. 

^ Even, 

Algole blue :] 

,, brillifint orange FH. 

,, „ . red 2 B. 

,, * violet»2 B and R. 

,, pink R. 

„ y^ellow R. ^ 

Caledon red BN • 

Indanthrenp i;ed BN. 

• Duranthrenc red_BN. 
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,, pink B. 

,, heliotrope B. 

,, red G. 

,, violet B and R. 

Cibanone brown V. 

,, green B. 

,, olive B. 

,, yellow R. 

Dnranthrene Bordeaux R. 

,, brilliant violet R. 

,, claret B. 

,, golden orange Y. 

,, red B. 

Hydranthrene violet B. 
Hydron Bordeaux B. 

,, brown G. 


,, VlOJtJl; -!:>• ^ 

Indanthrene brown 3 R. • 

,, golden orange G, RN and 3 R 
,, * grey B and 3 B.* 

,, pink B.*' 

,, fviolet RR. 

Modei-ately 

Algole Coriath K. ' , , 

„ ^ olive R. 
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DAranthrene red 5 GY. 

* ,, ,, violet 2 RN. 

Algole red FF. 

Anthmflavone. • 

Caledon grey KT. 

,, jade green. 

Duranthrene yellow G. 

Hydron Bordeaux R. 

„ green G. 

Indanthrene golden orange RRT. 

,, red violet 2 RN. 

Uneven. 

Algole blue K. 

,, brown G and R. 

. „ grey 2 B. 

Cibranone orange R. 

Hydron blue G and R. 

,, brown OG and R. 

,, navy blue C. 

Indanthrene black 2 B. 

Hydranthrene black 2 B. 

Caledon black 2 B. 

„ green B. 

• • 

Cellulose Acetone {Celanese or Lustron) Silk , — As previ- 
ously indicated, tlie*silk differs from other silk substitutes 
in that it consists not of pure cellulose but of/a pellulose 
e«ter. From its content of *acetyl groups, the cellulose 
acetate silk now being manufactured «ontains two to three 
CH3 . CO groups p§r CeHioOs* 

Cellulose acetate silk <8 not wetl^d out so easily as 
other silks, but the simple soap treatment, as described for 

# A 

viscose ^ilk, is sufficient to prepare it for dyeimg. On the 
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other hand, cellulose acetate silk is more susceptible to 

alkalis tha^i the other silks, since being an ester, It is easily 
saponified, ^’he u^e of a caustic alkali in the' dye-bath is 
therefore undesirable. Further, cellulose acetate silk is 
soluble in organic solvents, and in water it should not 
be heated above 75*^ to 80"" C. 

The dyeing properties of cellulose acetate are an im- 
portant feature of the silk, since they are quite different 
from those of cotton, Chardonnet, cuprammonium and 
viscose silks. In fact, the difficulties of dyeing it seriously 
restricted its application in the textile industry. Owing to 
the discovery of the S.R.A. colours by G. H. Ellis these 
difficulties have now been overcome and it is now possible to 
dye this silk by simj)lc methods and obtain pleasing and 
satisfactory shades. 

Early in the manufacture of cellulose acetate silk it was 
discovered that this silk had no affinity for ordinary direct 
dyestuffs, though it had a strong affinity for most ])asic 
dyes. For instance, when a cotton — cellulose acetate union 
fabric Is dyed by means of Benzopurpurine 4 B, the cotton 
is dyqd a bright red, while the cellulose acetate remains per- 
fectly white and unstained. On the other hand, cellulose 
acetate can be dyed directly with Malachite green, Bismarck 
brown, Hhodyle 4 G and Methyl violet 2 B, yielding ‘shades*^ 
which are of reasonable fastness.^ Owing, howevc^r, to tjie 
fugitive character of basic dyes and the discovery of better 
substitutes, they are not now used in dyeing cellulose acetate 
silk, except, for toppmg purposes. « 

* f ^ ^ 

Generally, it is found that direct dyestuffs which contain 
sulphonic acid groups^ are not suitable for dyeing cellulose 
acetate silk, since they have no , affinity J^or it. Similarly, 
Stilbene dyestuffs subh ♦as Cotton yellow CH and also ^vat 
and sulphur dyestvffs ate unsuitable for cellulose a*cetate. 
jjyestuffs of .large molecular copiplexity have but .little 
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afl&nity for Cellulose acetate, and among these may be classed 
the triazo colouring matters. * ^ 

On the other hand, certain acid S||pd chrome colours 
possess a usefid affinity for celliflose acetate. Among these 
may be mentioned Alizadin brown. 

The following is a list of dyes wliich were early found 
suitable for dyeing cellulose acetate silk directly and they 
are still in use : — 


Cellutyl fast yellow AY. 

>> )» 

,, golden yellow. 

„ „ yellow AB. 

,, ,, orange R. 

,, „ „ GK. 

JJ >) 

,, orange 2 R. 

,, fast tangerine 
„ „ red D. 

,, bright red. 

,, fast lilac. 

„ „ blue. 

„ sky blue. 

,, fast bright green B. 

Y 

5 » 39 33 33 • 

.. . g%- 


It is not neces.wy to mordant cellulose acetate silk 
with tannic acid whe/i basic dyes are^used ; in*fact tannic 
•fj,cid has practically nA affinit}^ for this silk. * 

It will here be necessary to mention a method for dyeing 
cellulose acetate silk which is useful but is now almost 
entirely superseded by*ot];ier metljodte. In dhis method, 
the silk is superficialjy stiponified before dyeing, so that 

the siUt then has an outer layer of regenerated cellulose • 

* • • # 

and fip can be dyed by the usual methods employed f(5r 
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cottQ,n and other artificial silks. This saponification is not 

desire^^ble Since it reduces somewhat the valua'ole water- 
repellant prc^ertie^ of the silk. 

•The usual method of treatment consists -of soaping the 
cellulose acetate silk in the manner previously described and 
then working it for f hour in a bath at 75° C. containing 
100 gallons of water and 3 lb. of 72° Tw. caustic soda for 
every 10 lb. of silk. It is afterwards washed in warm water, 
soured with acetic acid, again washed and then lightly soaped. 

This partially saponified silk may then be dyed with the 
usual direct and sulphur dyestuffs, including those named 
below. 

Chlorazol fast yellow NX. 

„ „ orange D. 

,, ,, red K. 

,, violet N. 

,, fast blue 2 B. 

,, sky blue GW. 

^ ,, green BN. 

,, dark green PL. 

,, brown M. 

,, black E extra. 

,, black BH. 

Cross dye yellow It, 

Chlorazol fast yellow E. 

„ „ red EG 9202 K.« 

Thionol Corinth RBX. 

• ,, blue 2 B. * 

Cross dye sky blue FFS. 

,, ,, green 2 G cone. 

,, ,, browp 2 R. * , • 

Thionol bjack brown R 9146 K. 

„ ■ „ *XXNconci • 

, , , OG" • 9 

Cross dy^ black 
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Later, dew dyestuffs — lonamines — ^were discoverecijl by 
A. G. Green, and these at the time of their discoVery Repre- 
sented an important^ advance in the Eyeing' of cellulose 
acetate silk. Since that time, hdwever, they have lost much 
of their importance. The following lonamine dyes are avail- 
able 

lonamine A (yellow). lonamine MA (golden yellow). 

„ B (orange). „ KA (red). 

„ H (yellow). „ GA (terra-cotta red). 

,, L (yellow). „ blue R (fluorescent blue), 

lonamine blue G (pure blue). 

Generally these colours have good fastness to washing 
and perspiration, and they are capable of being diazotised 
,and developed by means of beta-naphthol, resorcine and 
beta-oxynaphthoic acid. The following table indicates the 
range of shades obtainable with four of these dyes on de- 
velopment : — 







Method of Dyeing. 

Toiiamine 

A 

lonamine 

B 

0 

lonamine H. 

loiiamine 

L Paste. 

Direct 

Yellow. 

Orange. 

Yellow. 

0 

Yellow. 

Developed with beta- 

Not 

Scarlet. 

Bluish- Red. 

j^lue-Violet. 

naphthol 

suitable.. 



Ttesortflne . 

Not 

?( Irange 

Not suitable. 

Reddish- 


suitable. 

Brown. 


Brown. 

Beta-oxynapthoic acid 

Blaelj^ 

• 

tiled. 

Nut suitable. 

Blue. 

s 


The chemical constitution of the lonamines is somewhat 
peculiar. • • * 

The principles underlying .their application is 6ased on 
the fact that cellulose acetate silk ha^ a strong affinity for 
aromatic compoipids containing amino groups. Such com- 
pounds are usually insdlulile in wa^erSand therefore of little 
use in* dyeing. HcRwever,* by mefins of formaldehyde and 


Fastness to washing only fmr. -f Fastness to washijig»only good. 
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sodi]im bisulphite they can be converted into soluble bodies, 

whic],i refifiiily hydrolyse in aqueous acid or allialine solu- 
tions, and tlte lona^nines are of this type. 

• Hence in dyeing with to lonamine dyfestufi, the dye 
liquor is made acid, preferably with formic acid. During 
dyeing, the lonamine decomposes, thereby liberating the 
insoluble dyestuff of which it partly consists, and simul- 
taneously, this insoluble dye is not precipitated in the liquor, 
but is absorbed by the cellulose acetate silk. Obviously, 
the 'dyeing must be stopped immediately the desired depth 
of shade is obtained. 

The general procedure for dyeing with lonamines is as 
follows : — 

The silk material should be well wetted out at 50^ C. in 
a batli containing 2 lb. of soap and 2 pints of *880 ammonia^ 
per 100 gallons of liquor, and then entered in the luke- 
warm dye-bath containing 1 to 3 per cent, of the dyestuff 
a*iid 1 per cent, of formic acid. During the next | hour the 
bath should Jbe heated to 75^^ C. and maintained at this 
temperature for about | hour, when the dyeing will be 
about complete. 

For Jonamines B and H, 2 per cent, of formic acid should 
be used. In place of formic acid, one quarter and one half the 
amount of sulphuric or hydrochloric acids respectively may 
be used. * , « 

f ' 

After dyeing, the silk material should be rinsed in a solu- 
tion made slightly alkaline by means of ammonia or sodium 
carbonate afxid afterwards lightly soa/^ed, rinsed and dried. 
If, however, the dyed material is to be subsequently de*'- 
veloped, it should m(X.’ely be rinsed in cold water and then 
treated for about twenty ipinutes# in a cojd diazotising bath 
containing 5 per cent/ of ' sodium titrate and 10 per cent, of 
hydrochloric acid of 32° Iv. It should then be^ rinsed and 
immersed for about I hour in a developing bath coiAaining 
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6 per cent^ of the developer. When the full shade 4 de- 
veloped, tfie dyed material is rinsed and lightly 'soappd in 
a i per cent, solution pi soap at about 4^*^ to 5(J° C. 

An important point in conhection with the dyeing* of 
artificial silks is that every care must be taken to preserve 
their pleasing lustre. This can only be done by avoiding 
the use of temperatures higher than 75° to 80° C. and by 
handling the silk material carefully. 

Several anthraquinone products, chiefly the amino-an- 
thraquinones, have been found to have a useful affinity for 
cellulose acetate silk when applied as in aqueous suspension. 
Thus Messrs. Scottish Dyes, Ltd., have made available the 
following Celatene dyes ; — 

Cclatenc yellow. 

,, orange. 

„ red. 

„ „ violet. 

,, black. 

,, blue. ‘ 

^Though yielding fast shades they are expensive. • 

The most important dyes for cellulose acetate silk are 
those termed S.R.A. colours. These have been developed 
by Messrs. British Celancse, Ltd., and essentially consist of 
sflitable azo and anthr^qiflnone dyes dissolved in sulphonatcd 
fatty oils. It wafe discovered that many dyes having a good 
affinity for cellulose acetate silk were insoluble in water so 
that their application, was difficult. \Vhen, however, it was 
^^ound that such substances co*uld be dissolved in Turkey red 
oil and that dilution of this solution yielded a stable coftoidal 
solution of the dyestuff, it bcca*me possible tp prepare dye 
pastes suitable for dyeing’cellulos^acW^ate silk. The S.R.A. 
dyes were developed on these lines. They are.usually viscous 
pastes*and yield clear aqrMJOU,'^! solutions when dSuted. 
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The application of S.R.A. dyes to » cellulose *i3ioetate silk 

is th^reforfe very simple. The S.R.A. dye is first dissolved in 
a small quaittity o^ hot (preferably not boiling) soft water 
and then added to the dye%ath. Since theSe dyes contain 
fatty acids, the dye-bath must be maintained slightly alka- 
line by addition of ammonia so as to avoid the formation of 
a fatty acid scum. Dyeing is carried out by immersing the 
cellulose acetate silk in the dye liquor at a temperature not 
exceeding about 75° C. until the desired shade is obtained 
and' the dyed silk is then well washed with warm water. 

The shades obtainable with S.R.A. dyes are of excellent 
all-round fastness and in some cases almost equal the basic 
dyes in brightness. 

At present the following S.R.A. dyes are available : — 


S.R.A. pure yellow I. 

99 99 

golden yellow VIII. 

» „ IX. 

orange I. 

„ II. 

red I, 

„ HI. 

„ V. 

heliotrope I. 
violet II. 
blue III. 

99 ^ • a 

„ V. 

black III. (this is developed with oxynaphthoic 
acid). 


Dyeing of Mixed "Ariificial Silk Materials , — Advantage 
is now being takei*i of the different dyeing properties -of 
cellulose acetate silk and viscose, Cuprammoniurn i and 
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Cliardonnet* silks, chiefly in the production of two>co}our 
effects. Thus, whereas cellulose acetate silk has ijo affinity 
for direct dyestuffs, the other three artificial silk^ have, and 
also while cellulose acetate has a® good affinity for loiiamiiae 
and S.R.A. dyes, the other silks have not. Moreover, vis- 
cose and cuprammonium silks have but little affinity for 
several of the Cellutyl dyes, e.gr., Cellutyl yellow C. Hence, 
when a union fabric, composed of, say, cellulose acetate 
and viscose silk is dyed in a bath containing Chlorazol sky 
blue FF and Cellutyl yellow C, the resulting dyed fal/ric 
contains yellow cellulose acetate and blue viscose silk — a 
pleasing shot effect. This method of dyeing, therefore, 
allows of shot effects being dyed in one bath —a very eco- 
nomical procedure, and one which allows wry v^^riod 
effects to be obtained. 



CHAPTfiK VIII. 


OPKRATIONS POJ.LOWlN(! DYEING). 

Wafihing, Soaping, Drying . — ^After loose cotton or wool, or 
cotton and woollen yarns, or piece goods of every description 
have been dyed, before they can be sent out for sale they have 
to pass through various operations of a purifying character. 
There are some operations through wliich cloths pass that 
have as their object the imparting of a certain appearance 
and texture to them, generally known as finishing processes ; 
of those it is not intended here to speak, but only of those 
W’hich proceed these, but followdng on the dyeing operations. 
.These processes are usually of a very simple character, and 
common to most colours which are dyed, and here will be 
noticed the appliances and manipulation necessary in the 
carrying out of these o])erations. 

Squeezing or Wringing.— It is advisable when th'e 
goods ate taken out of the dye-bath to squeeze or wring 
them according to circumstances, in order to press ‘out all 
surplus dye-hquor, which can be returned to the dye-bath 
if needful to be used again. This is an economical proceed- 
ing in many cases, especially in working with many of the 
old tannif^ materials like sumac, divi-divi, myrobolams, and 
the modem direct dyes which in the dyeing operations a,r3 
not completely extracted out of the bath, or in other words, 
the dye-bath is not exhausted^ of colouring matter, and, 
therefore, it can bd U{^c('l agaip for another lot of goods, 
simply by adding^ freslt material to piake up for that ab- 
“sprbed by the first lot of goods. Loose wobl and loose 
' , . ' ( 2 » 8 )’ 
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cotton are somewhat difficult to deal with by squeezing or 
wringing, but the material may be passed through a pair of 
squeezing rollers, such as are shown in^Pig. 3«, which will 
be more fully dealt with later on. » 

Yarns in Hanks . — In the hank-dyeing process the hanks 
are wrung by placing one end of the* hank on a wringing 



horse placed over the dye-tub, a dye stick on the other end 
of the hank giving two or three' sharp pulls to straighten out 
the yarn, and then twisting the stick rciiiiid ; the twistin'g of 
the yarn puts soriQ pressure on the fibres, thoroughly and 
uniformly squeezing out tJi^ surplusdicfyor* from the yarn. 

Hank-tor inging MucMnes. ~~SoYQ\ki\ forms (4 hank- wring- 
ing machines have been devised. One machi^(k consists idt 
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a pa^r of discs fitted on an axle ; these discs Garry strong 
hook^ on yhich the hanks are placed. The operator places 
a hank on a ‘pair of^ the hooks. The discs revolve and carry 
rovnd the hank ; during the revolution the ‘hank is twisted 
and the surplus liquor wrung out ; when the revolution of 
the disc carries the hank to the spot where it entered the 
machine the hooks fly back to their original position, the 
hank unwinds, it is tlien removed and a new hank put in 
its place, and so the machine works on, hanks being put 
on hnd ofl' as required. The capacity of such a machine is 
great, and the efficiency of its working good. Mr. S. Spencer 
of Whitefield makes a hank-wringing machine which consists 
of a pair of hooks ])laced over a vat. One of the hooks is 
fixed, the other is made to rotate. A hank hung between the 
hooks is naturally twisted, and all the surj)lus liquor wrung 

% 

out, th(' liquor falling into the vat. 

Roller Squeezing Machinef< /or Yarn . — Hanks may be 
passed through a pair of india-rubber squeezing rollers, 
which may be so arranged that they can be fixed as re- 
quirecf'on the dye-bath. Such a pair of rollers is a familiar 
artieje, and quite common and in general use in dye houses. 

Piece Goods. — These are generally passed open through 
a pair o^ sqiH'eziiig rollers whicdi are ofteji attached to the 
dye-vat in whicli the pieces are dyed. ' ^ 

Washing. — One of the most important operations follow- 
ing that of dyeing is the washing with*' water to free the 
goods, whether cotton or woollen, fro*in all traces of loose 
dye, acjds** mordanting materials, etet, which it is not desir- 
able should be left in, as thc'V might interfere with the subset 
qucht finishing o])e«ations. For this purjiose a plentiful 
supply of good, clean water is required ; /his should be as 
soft as possibles, fr96 from any susixuided matter whicli 
might settle ppon the d^ed goocts, andrstain or speck tli,em. 
tVashing may be done by hand, ag it frcquentl}^ was in^olden 
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days, by siihply immersing the dyed fabrics in a tub of w,^ter, 
shaking, tlien wringing out, again placing in fresh water to 
finish off. Or if the jiye-works werv, on#the batiks of a run- 
ning stream of ’clean water the (fyed goods were simply hung 
in the stream to be washed in a very effectual manner In 
these days it is best to resort to washing machines adapted 
to deal with the various kinds of fibrous materials and fabrics 
in which they can be subjected to a current of water. 

Loose Wool and Cotton . — Jf this has been dyed by hand, 
then tlie washing may also be done in the same way by Hand 
in a plain vat. Jf the dyeing has been done on a machine, 
then the washing can be done on the same machine. 

Yarns . — Yarn in the cop form is best washed in the 
machine in wdiich it is dyed. • • 

i Yarns in Hanks. - -A very common form of washing 
machine is shown in Fig. 39. As will be se^en it consists of 
a wooden vat, over which are arranged a series of revolving 
reels on which the hanks are hung. The hanks are kept ill 
motion through the water, and so (wery part pf the yarn is 
thoroughly washed. Guides keep the hanks of yarn separate 
and prevent any entanglement one with another. A» pipe 
delivers constantly a current of clean water, wliile another 
^pipe c^arries away the us('d water. Motion is given to the 
reels in this case by a donkey engine attaclu‘d to the machine, 
bftt it may also be driy(‘if by a belt from the main driving 
shaft of the work.^. Tliis machine is very effective. 

Piece Goods . — Pierce goods are mostly washed in machines, 
of which two broad iJ^pes may be recognised ; • firgt, those 
tv^herc the pieces are dealt with in the form of ropes in a 
twisted form, and, second, those whert^the pieces are washed 
open. 

A machine for washii^ fabrics in rope form is illus- 
trated in Fig. 40. • 

It (fontains a pair of rollers whose purpose istto draw lyhe 
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Fig. 39. — Yarn -washing machine. 
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cloth through the machine and also partly to act as squeezing 
rollers, ifiie cloth is threaded in rope form spirally isound 
the rollers, passing in^at one end and oi*t at tllfe other, pegs 
in a guide rail Serving to keep the various portions separsite. 

Fig. 41 shows a washing machine very largely used in the 
wool-dyeing trade. 'I'he principal portion (jf this machine is 
of wood. The internal parts consist of a large wooden bowl, 
or oftener, as in the machine under notice, of a pair of wooden 
bowls which are pressed together by springs with some small 



^ • Fig. 40. — Dyc-housp washing machine. 


(iegree of force. Betv^ecfi these bowls the cloth is placed, 
more or less loos(?ly twisted up in a rope form, and the ma- 
chines are made to *take four, six, or eight pieces, or lengths 
of pieces, at one tiinS, the ends of the? pieces b»ing, stitched 
"•together. A pipe running along the front of the machine 
conveys a constant current of clean itvater which is c&used 
to impinge in thie.form of* jets oq the pieces of ploth as they 
run through the machine, '^vhile an^v^flow carries away the 
used water. The goods are run in thi« machine until they 
are »c5nsidered to be su^ciently washed, which may tate 
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half to one and a half hours. In Fig. 42 is showfl a machine 
designed to wash pieces in the broad or open .state. The 
machine contains a^arge number of guide rollers, built more 



Fio. 41, Cloth-washing machiiip. 


or le.ss open, round wjfich the pieges are guided — the ends^ of 
the pieces being stjtchecf together. , Pipes carrying water 
• afe, so arranged that jets* of clean water impinge o>a. and 
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^ thoroughly Vash the cloth as it passes through — the (jon- 
struction of the guide rollers facilitating the efficient washing 
of the goods. ^ # • 



Soaping. —Soinetiines yarns or cloths liave to be j)assed 
througfi a soap l)ath after beirfg dyed in ord(‘r to brighten 
up, the colours or develo]) jthcm in some wav. In the case 
of yarns this can hp done on the reel washing machine such 
as is shown in Fig. 35). In the case of pieet^ goods, a con- 
tinuous machine, in \uliich the washing, soapin^^* etc., can 
• " * 
b® carried on simultaneously, is often employed. Such a 

machine is shown in Fig. 43. It cons;ists of a numbei* of 
compartments fitlj^'d with ^uide rollers so that the cloth 
passt^s up and down several times iihrough the liquors in 
the^orhpartments. Betweem one ccfrnpartment^and anothet 
is plaged a pair of sqiieezii^g rollers. The clotl^ is threadcif 
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in continuous manner, well shown in the drawing, through 
the macl$ne. In one compartment it is treated with water, 
in another ^soap lic^uor, in another \Yater, and so on ; and 
these machines may he mgfde with two, thr^.e or more com- 
partments as may be necessary for the particular work in 
hand. As seen in the drawing, the cloth passes in at one 
end and out at the other finished. It is usually arranged 
that a continuous current of the various liquors used flows 
through the various compartments, thus ensuring the most 
perfect treatment of the cloths. 



Tig. 43. — Washing and soaping vats. * 

Steaming. — Sometimes it becomes necessary to subject 
dyed goods to a process of steaming, as, for instance, with 
steam aniline blacks, khaki shachjs^ alizarine reds, etc., ^or 
the purpose of more fully developing and fixing the dye upon 
the fibre. In the case of yarns, thiil' operation is carried 
out in ;the« steaming cottage, one forfii of which is shown in 
Fig. 44. It consists of a hbrizontal cylindrical iron vess^3l 
lik^ a steam boiler,* one end is entirely closed, while the 
other is made to open and be closed t^htly and hermeti- 
cally. The cottage. Is fitted wil'h the necessary steam Inlet 
and outlet pipes, drain ^pipes for condensed water, presrure 
gauges. Thp yarn to be steamed is hung on rods placed on 
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a s^ekiton frame wagon on wheels which can bf? run in and 
out tof the steaming cottage as is required. Tlie drawing 
shows well the various important parjbs of the machine. In 
tire case of pieces goods tlKvse also can be hung from rods 
in folds on such a wagon, but it is much more customary 
to employ a continuous steaming chamber, very similar to 
the ageing and oxidising machine shown in Kig. 45, and also 
used in tiie dyeing of aniline black. 

Drying. — Following on the washing comes the final 
operation of the dyeing process, that of drying the dyed 
and M^ashed goods. Textile fabrics of all kinds, after they 
have passed through dye-baths, washing machines, etc., con- 
tain a large amount of water, often exceeding in weight that 
ot the fibre itself, and to take the goods direct from the pre- 
ceding operations to the drying plant means that a consider-i 
able amount of fuel must be expc'iided to drive off this large 
amouiit of water. It is therefore very desirable that the 
goods be freed from as much of this water as possible before 
they are ser^t into any drying chambers, and this may be 
done ni three ways, by wringing, scpieezing and hydro- 
exto’cting. The first two methods have already l)een de- 
scribed and need not again be alliKkal to ; the last nc^eds 
some account. 

, ‘ t 

////f/ro-ea’^ruc/ofeS. -Hydro-extractors are a most efficient 
means for extracting water out^ of textile fabrics. They 
are made in a variety of forms by severS.1 makers. Essen- 
tially they consist of a cylindrical vessel or basket, as it is 
called, >vith perforated sides so coiiFjtructed that it can be 
revolved at a high speed. 'lliis vessel is enclosed in a'ii 
outer cage. The goads are jffaced in the basket, and then 
this is caused to revolve, at high speed/ when centrifugal 
action comes into ]ffay, ttnd the \$ater contained in the goods 
finds its wayrto tli<e outside of the basfivct throijgh the per- 
foffations, and so away from the^ goods. Hydro-extractors 
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are made’iiua variety of sizes and forms — in some the driving 
gear is ab^ve, in others below the basket; in «ome*the 
driving is done by belt-gearing, in others a stea^ engine or 
electric motor i« direcl^ly connected with the basket. Figs. 
46 and 47 show two forms which are much in use in the 



^ Fig. 4(5. H ydro-cxtraotor, driven i)y belt innii above. * 

texile industry. They are very efficient, and extn<»(;t water 
Trom texile goods nioie completely than any other moans, as 
wUI be obvious from a. study of the table below. 1^110 relative 
effi.ciency of the thyee systems of extracting the moisture (hit 
of texile fabrics has l»ecri inv(‘stigaied by Grothe, who gives 
in his Ap 2 )r(iar der Ge^vehe, pu])lished iw 18S2, the following 
tjiblc showing the per(?entage amount of water removed in 
fifteen minutes : — 


Y^rrus. 

Wool. 

Silk. 

Cotiorp, 

Linen, 

A^ringing 


' 45 - 1 . 

45-3 

50*3 

fc^queezing . • 

, 60-0 

'ii-4 , 

% 

60;0 

73-6 ’ 

Hydfo-extracting 

. ^ 3-5 

77 

81 -^. 

82*8 
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Pieces, 

Wool. 

Silk. 

CottOf: 

Limn. 

Wringkig 

. ,33-4 

44-5 

44-6 • 

64-6 

Squeezing . 

. 64-0 

69-7 

72-2 

83-0 

JEydro-extracting 

. I7-8 

75-5 

.82-3 

86-0 


In the practical jvorking of hydro-extractors it is of the 
utmost importance that the goods be carefully and regularly 
laid in the basket — not too much in one part and too little 



^ Fig. 47.— Hydro-extractor (cen'^rifugal), under-driven. t' 

f 

in anotlier. Any unevenness in this rev^pect at the speed at 
which they are driven lays such a strain on the bearings as 
to seridusly endanger the si^fety of 'the machine. Drying 
MoQhines.—AitGr being wrung, squeezed or hydro-extracted, 
the goods are ready lo he dried. In the case of yarns, this 
may be done in rooiqs Jiettted by^stfjam f)ipes placed oriithe 
flpor, the hanks being lying on cods sus|)ended from, racks 
arranged for £hc purpose. « 
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lurge quantities of yarn have to be dried, it is 
most economical to employ a yarn-drying machines and^one 
form of such is shown in Fig. 48. The appeaj;anl3e of the 
machine is that of one long room ffom the outside ; internally 
it is divided into compartments, each of which is heated up 
by suitably arranged steam pipes, but the degree of heating 
in each compartment varies — at the entrance end it is high, 
at the exit end lower. The yarn is fed in at one end, being 
hung on rods, and by suitable gearing it is carried directly 
through the varioxis chambers or sections, and in its passfige 
the heat to which it is subjected drives off the water it con- 



Fia. 48. — Automatic yarn-dryer. 


tains. The yarn requires no attention from the tirao it passes 
in wet at the one end of the machine and comes out dry at 
the other end. The amqunt of labour required is slight, 
only that represented by filling the sticks with wet y&rn 
and emptying them of the dryed yarn. The machine works 
regularly and well. The drying is accocinplished by circulat- 
ing heated air through the yarns, this heating being' effected 
by steam coils ; fresh air continually enters the chambers, 
while water-saturated air is as continually being taken out 
at -the top of the chamber^ One of ihe great secrets in all 
drying operations is,to^ ha^^e a constant current of frcvsh hot 
air playing on the goods to be^ dried ; this ^absorbs the 
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moisture they contain, and the water-charged a*ir thus pro- 
duced niKst be taken away as quickly as possible. Fig. 49 
shows wliat.is called a truck yarn-dryer, which consists of a 
clyimber heated with steaiui pipes and fitted with an exhaust- 
ing fan to draw out the air and water vapour which is pro- 
duced. The yarns Sro hung on trucks which can be run in 





41). — Truck yarn-drye^. 

and out the cha^nber for filling and emptying. Piece 
Goods, — Tlu' most coiivenfcnt manner of drying pieco‘ 
goods is to employ ^the stean) cylinder drying machine, 
such as is shown in Fig. 50. '^f’his consists of a number 
of hollow tin or c()])jk‘i\ cylinder; which can be heated %y 
steam passing in ttrougfi' the axles f)f ^the cylinders, which 
made liqllow on purpose. The cloth to be dried* passes 
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round these 'cylinders, which revolve while the cloth passes. 
They work* very effectually. The cylinders are -kiTarlged 





sometimes, as in Jhe drawing, vertically ; at other times 


horiuontally. 
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CHAPTER IX 


TESTINCJ DYKI) FABRICS. 

All dyers should be familiar with the testing of dyed 
materials, sinee only by means of such knowledge can a 
dyer know whether the dyeings which he produces are 
likely to give satisfaction. Moreover, the essential methods 
of testing are by no means difficult or tedious. 

In these days it is becoming the custom for manufac- 
turers and cloth merchants to guarantee the fastness of the 
coloured fabrics which they sell, and the responsibility for 
.these guarantees is, of course, ultimately passed on to the 
dyer. Hence in dyeing works, these increased responsibilities 
have*led to the adoption of standarised methods by which 
th(^ behaviour of variously dyed fabrics is tested. 

In general, it is evident that dyed fabrics should be fast 
to lightf, washing, alkalis, acids, perspiration, and that their 
colour should not rub off. Of coui’se, it is not often possible 
to dye fabrics so that they arci^ast to all these influenpes. 
But this is seldom necessary. TBus, while dyed carpets 
must be fast to light, their fastness to ‘acids and perspiration 
is of littfe importatice. On the other hand, underwear and 
dress materials dyed in delicate shades should be particji- 
lany fast to perspiration. On the whole, every fabric should 
be dyed so that it will he fast upder the conditions ,to which 
it is exposed. 

^ Methods for testing Vhe fastAess.,ofcdyed fabrics are gjven 
‘Below:— ‘ 

. ( 274 ) 
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Fastne&S^O Light. — This is an important test and may 
be carried f)ut, either with artificial light or sunlight, j In 
the latter case, the tests are, of course, deyendent^orf weather 
conditions. As ,yet no one has. succeeded in discoveri^ 
exactly how sunlight causes colours to fade, but fading is 
undoubtedly largely due to the ultra-vidlet light present in 
it. Hence any other source of light rich in ultra-violet 
light is suitable for testing dyed fabrics, and several 
suitable lamps are sold for this purpose. 

When sunlight is utilised, the dyed fabric should be ex- 
posed UTider cover of glass and in the f)resence of moisture 
over a period of about one month. Part of the fabric 
sliould be covered with black or otherwise opaque material, 
and from time to time, the ex 7 )osed and covered portions 
may be compared. 

Artificial sources of light are usually much stronger than 
sunlight so that the tests may be more quickly carried out, 
but the 7 )ririciple of exposure is the same. ^ 

Turkey-red dyeings will withstand several weeks ex- 
posure to strong sunlight without much fading, wiieifeas a 
dy^eing of Malachite grt'di will fade at the end of one day. 
• Fastness to Washing. — For this test, a strip of the dyed 
fabric should be twisted together with some similar bleached 
Cotton ^fabric, and then workech for about five minutes in a 
J3er cent, solution of^ neutral soaj) at 4(V' to 50*^ (1 
Afterwards, it should remain in the vsoap li({uor for a further 
half hour, and then 1^ lightly rinsed and dried. 

Where it is desireci to make the teit more s<5vere, the 
.fcyip solution should also contain | })er cent, of *sodium 
carbonate. 

In eij:her case, the ditter^nce in shade ot the dyed material 
befcft*e and after the treaftn<yit, affords i^measure of the fast- 
nesg to washing. . . * • ^ ^ • 

Fajikiess \o Alkalis. — The dyed Aiaterial should be spottqidt 
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with a 10 per cent, solution of sodium carbonate and allowed 
to try, the change of shade being noted. In pla6e of sodium 
carbonate, c880 an^monia may also be used. 

^ Fastness to Acids. — The dyed material sliould be spotted 
with 3 per cent, hydrochloric acid. In this case the cotton 
cannot be dried, so 'that the change of shade is noted on the 
wet material. 

Fastness to Rubbing. — This test is generally applied to 
fabrics dyed by means of insoluble dyestuffs which are pro- 
duced on the fibre directly or applied by reduction and subse- 
quent oxidation, c.g. Paranitraniline red and Indigo. 

The coloured material should be vigorously rubbed on 
white cotton, and the extent to which the latter is soiled 
slioqld be noted. 

Fastness to Perspiration. — Human perspiration is acidiq 
and so fabrics to be tested for their fastness to perspiration 
are usually tested with acetic acid. In the test, the fabric 
.should be spotted with 50 per cent, acetic acid and the 
colour change noted at the end of one hour. 

Fastness to Hot-ironing. — Many coloured fabrics change 
in shade when ironed, and these; changes may be temporary or 
permanent. Hence in testing, the fabric, after being ironeci 
in the Usual manner, should bo allowed to cool during half 
an hour and the resulting shade then noted. 

Fastness to Bleaching. — The iKatcrial should be immerced 

« 

for two hours in a .solution of sodium hypochlorite contain- 
ing -02 grams of active chlorine per “litre at the ordinary 
temperathre. It should then be well washed, slightly acidi- 
fied, thoroughly washed aifd dried. This, of course, is* a 
severe test, and n^'t many dye-stuffs, excluding the vat 
colours, will withstand it. 



CHAPTER X. * 


EXPERLMENTAL DYEING AND COMPARATIVE DYE TESTING. 

Every dyer should be able to make ex})criments in the 
mordanting and dyeing of textile fibres for the purpose 'of 
ascertaining the best methods of applying mordants or dye- 
stuffs, the best methods of obtaining any desired shade, and 
for the purpose of making comparative tests of dyes or 
mordanting materials with the object of determining ttiev' 
strength and value. This is not by any means difficult, 
nor docs it involve the use of any expensive apparatus, so 
that a dyer need not hesitate to set up a small dyeing 
laboratory for fear of the expense which it might entail.* 
In order to carry out the work indicated abov^ there will 
be required several pieces of apparatus. First, a small 
chemical balance, one that will carry 100 grams in each 
pan is quite large enough ; and such a ont^, quite accurate 
^ough,for this work, can be bought for about 50s., wlulc 
a cheap pair of apothecaries’ scales might be used. It is 
adfisable to procure a ^t^of gram weights, and to get ac- 
customed to them.* In umng the balance always put the 
substance to be weighed on the left-hand pan, and the 
weights on the right-ha^jd pan. Never put chemi«als,of any 
kilid direct on the pan, but weigh them in a watch glass, 
small porcelain basin, or glass beaker, «wliich has first been 
weighed* according, to tlje nature, of the material which is 
being weighed. The sets oj weights? a^ always fitted into 
a bibek or bqx, and e'fery time they are ui*ed they should be 
put ba'SS into their proper places. The experimenter will find 

(2771 • 
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it convenient to provide himself with a few sm'all porcelain 
basins, |;lass beakers, cubic centimetre measures, two or 
three 200 6,c. flasks with a mark op the neck, a few pip- 
ettes of various sizes, 10 c^:c., 20 c.c., 25 c.d. The most im- 


portant feature is the dyeing apparatus. Where only a 
single dye test is to be made, a small copper or (uiamelled 
iron saucepan, such as can be bought at any ironmonger’s, 
may be used ; this may conveniently be heated by gas. 
It is, however, advisable to have means whereby several 
dyeing experiments can be made at one time and under 
precisely tlie sa-me conditions, and this cannot be done 
by using the simpk' means noted above. To ])e able to 



make perfectly comparative dyeing experiments it, is best 
to use porcelain dye-pots- — these may b(^ bought from most 
dealers in chemical apparatus — akd,to heat them in a watser- 
bath arrangement, '^riie simples^^. arrangement is shown in 
Fig. 51 ; it couvsists of a copper bath* measuring 15 inches 
long by ibj inches firoad and Oj inchf^s deep — this is covtired 
by a lid in which are six apertures to take the porceJsUn 
dye-baths. The bath is heated by two round gas boiling 
burners of the type alrea^dy referred to,* The copper bath 
is filled with water,,* which, on being heated to the boA by 
ffne gas buriv^rs, keats up the dyediefuids in t,he dye-pots, 
tele tcmpeiature in the dye-pots^ under such conditfbns can 
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never read? the boiling-point ; where it is desirable, as in 
some case * of wool mordanting and dyeing, that dt sh/)uld 
boil, there should be added to the water^in the^^opper bath 
a quantity of calcium chloride, which forms a solution tljat 
has a much higher boiling-point than that of water, and so 
the dye liquors in the dye-pots may be heated up to the boil. 
An objectioh might be raised that with such an apparatus 
the temperature in every part of the bath may not be uni- 
form, and so the temperature of the dye-liquors in the pots 
may vary also, and differences of temperature often have a 
considerable influence on the shade of the colour which is 
being dyed. This is a minor objection, whicli is more 
academic in its origin than of practical im])ortance. The 
dyeing laboratories of technical schools and collegeij are 
, generally provided with a more elaborate set of dyeing ap- 
pliances. These, in the latest constructed, consist of a copper 
bath supj)orted on a hollow pair of trunnions, that the bath 
can be turned over if needed. Into the bath are firmly fixecj 
throe earthenware or porcelain dye-pots ; steam for heating 
can be sent through the trunnions. After the dyeing tests 
have been made the apparatus can be turned over, and the 
contents of the dye-pots emptied into a sink which is pro- 
vided for the purpose. * 

Many otlier pieces of apparatus have been devised and 
miade for the purpose carrying on dyeing experiments 
on the small scalo, but it* will not be necessary to descrAic 
these in detail. Affer all no more efficient apparatus can 
be desired than that described above. •Dyeing giperiments 
*o{in be made with either yarns* or jneces of cloth — swatches, 
as they are commonly called ; a very convenient size ‘is a 
small sivcin of yarn or a piece of cloth having a weight of 
5 grains. These test skoins or pieces ought to be well 
washed in hot watep before use, scf that J:hey^are clean attd 
free #tt)m any size or grpase. A little soda^^r soap \^fll 
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facilitate the cleansing process. In carrying oitt a dyeing 
test\the dye-pot should be filled with the water required, 
using as 'little as qan be consistent with the dye swatch 
bejpg handled comfortably ^therein, then there is added the 
required mordants, chemicals, dyes, etc., according to the 
character of the which is being done. Of such 

chemicals as soda, caustic soda, sodium sulphatfe (Glauber’s 
salt), tartar, bichromate of potash, it will be found con- 
venient to prepare stock solutions of knovn strength, say 
50 grams per litre, and then by means of a pipette any re- 
quired quantity can be conveniently added. The same plan 
might be followed in the case of dyes which arc constantly in 
use, in this case, 5 grams per litre will be found strong 
enough. Supposing it is desired to make a test of a sample 
of direct red, using the following proportions : 2 p(^r cent. , 
dyestuff, 3 per cent, soda, 15 per cent. Glauber's salt, and the 
weight of the swatch which is being used is 5 grams. The 
following calculations are to be made to give the quantities 
of the ingredients required. 

Fof the dyestuff : — 

5 (weight of swatch) multplied by 2 (per cent, of dye) 
and divided by 100 equals — 


Si. 

•^For the soda we have similarly 

ft 

5 X 3 • 

-i/ui == O' 15 gram soda. 

# • • 

For the Glauber’s salt : — ‘ 

5 X 15 ^ 


100 


) 

-=0*75 gram Glauber’^ salt. 




These quaijtitie^ may^be weighed, out and added to the 
dyp-bath, or, if solutions arc kept, a calculation can be»made 
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^ ^ • 
as to the number of cubic centimetres which contain the 

above quantities, and these measured out and added tcf the 

dye-bath. ^ ^ * 

When all is* ready, the bath* is heated up, the swatch 
entered, and the work of the test entered upon. 

Students are recommended to make Experiments on such 
points as 

1. The shades obtained by using various proportions of 
dyestuffs. 

2. The influence of various assistants — common salt, soda, 
Glauber’s salt, borax, phosphate of soda — ^in the bath. 

3. The influence of varying proportions of mordants on 
the shade of dyeing. 

4. The value of various assistants, tartar, oxalic .acid, 
.lactic acid, sulphuric acid, on the fixation of mordants. 

5. The relative value of different tannin matters, etc. 

Each dyer should make himself a pattern book into which 

he should enter his tests, with full particulars as to how they 
have been produced at the side. 

It is important that a dyer should be able to makb com- 
parative dye tests to ascertain the relative strength of any 
'two or more samples of dyes which may be sent to him. 
This is not difficult, but requires considerable carotin carry- 
ing out the various operations' involved. 

f Of each of the samplcs#[)f dyes 0*5 gram should be weighed 
out and dissolvedtin 100 ^.c. of water, care being taken tfiat 
every portion of thef dye is dissolved before any of the solu- 
tion is used in making up the dye-vats. > Care sl^oEld also be 
'iraken that the skeins of yarn or swatches of cloth are exactly 
equal in weight ; that the same volunje of water is placfed in 
each of the dye-pots ; th%t the same amount of sulphate of 
soda or other dye assistants are addeJ*^; that the quantities 
of# dyestuffs and solutions used aiE equg.1 ; ip. fact, thatnn 
all rw^pects the condition^ of dyeing are exaqtiy the saijofe, 
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such, in fact, being the vital conditions in makirfg compara- 
tive \ilye t^sts of the actual dyeing strength of several samples 
of dyes. # ^ 

«After the swatches have been dyed they* are rinsed and 
then dried, when the depth of shade dyed on them may be 
compared one with another. To prevent any mistakes, it is 
well to mark the swatches with one, two, three dr more cuts 
as may be required. 

It is easier to asc'ertain if tw^o dyes are different in strength 
of colour than to ascertain the relative difference betw^een 
them. '^I'here tw'o ]Jans available for this purpose — one 
is a. dyeing test, the other is a colorimetric test made with 
the solutions of th(' dyes. 

^ Dyeing Test. —This method of ascertaining the I’elativc 
value of two dyes as n^gards strength of colour is carried out , 
as follow^s. A j)reliminary tost will show which is stronger 
than th(' other. Them there is prepared a series of dye-vats 
T-one contains a swatcli with the dee])est of the two dyes, 
which is taken as the standard ; tlie others, swatches with 
the oth(T dye, but containing 2, 5 and 10 per c(mt. more 
dyesj/uff, and all these swatches are dyed together, and aften* 
drying a comparison can be made between them and the* 
standard* swatch and a judgment foriTKid as to the rotative 
strength of the two dyes. *A little experience will soon 
enable the dyer to form a correct j^nlgment of the differenae 
in strength betwecai tw (^ samples of dyestm/T. 

Colorimetric Test. — This is based oh the principle that 
the colour* ^f a soliftioii of dyestuff tA^ill be proportionate 
to its strength. Two white fijlass tubes equal in diameter ' 
arc taken. Solutions^of the dyestuff, 0-5 gram in 100 c.c. 

of water, are prepared, care being taken that the s#&lution 

* * ^ * 1 

is complete. Of ont'/of dhese solcitions 5 c.c. is taken and 

plhced ill one t of the ghfss tubes, aud«"5 c.c. of the other 
sdhition is placed in the other giants tube. Of water Si c.c. 



•283 


^YJ|ING AND DYE TESXflTG 

• 

is now addfed to each tube, and then the colour of the diluted' 
liquids is compared by looking through them in a good/light. 
That sample which gives the deeper scjution i* the stronger 
in colouring p6wer. By diluting the stronger solution 
water until it is of the same depth of colour as the weaker, » 
it may be assumed that the depth of th*e columns of liquid in ^ 
the two tu\)es is in proportion to the relative strength of the 
two samples. Thus, if in one tube there arc 30 c. of liquid 
and in the other 25 c., tlu'n the relative strength is as 30 
to 25 ; and if the first is taken as the standard at 100, a 
proportion sum gives » 

30 : 25 : : 100 : K3-3, 

that is, the weaker samj)le has only S3'3 jh't (H'nt. ,of the , 
strength of the stronger sample. 

The colorinictiic method, though rapid, is not considered 
so accurate as the actual dyeing te.st. It should therefore be 
considered as an aid ratlier than a substitute for the latter. 


THE END. 
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V/hicago blue, 1 1 0, 229. 

B, 120, 212. 

— - 4B, 120, 212. . 

(I H, 101, 103, 1 19, 120, 2i2, 229, 

231. 

R, 212. 

(3, 212. 

4 K, 104, 105. 

BW, 119, 120, 124. 

— dyes, 91. 

Chloramine yellow, 211. 

(Uiloride of lime, 30. 

Chlorophonine orange R, 97. 
Chocolai^e-brown, 108,' 140, 152, 107. 
Cls^omanil black Rh\ 125. ^ 

4RF, 124, 125. 

— ^ brow'll 2 G, 124, 

Chroma 153. ^ 

Chrorfire- logwood black, 171. 


— R, 233. 

Chrysopheninc, 97, JOO, 234. 

-- G, 119, 123, 200, 2)2, 233. 

Ciliary liairs, 2. 

Claret, 95, 142. 

— red, 109. 

(layton yellow, 212. 

( JiOth-dyeing machine, SO. 

(loth, scarJet, 155. 

(*Joth-washing machine, illustration of, 
204, 205, 2(i0. 

Cochineal, 152, 245. 
t'offee-hrown, 100. 

(-olorimetric tcvst for redative value of 
dyes, 253. 

Colouring matter, 4. 

- principle ot dy(‘-stiiff, 152. 

- lakes, 52. 

(V))umbia black B, 212, 233. 

FB, 108. 212, 219. 

BBB, 109. 

— - R, 233, 234. 

— blue G, 225. 

— green, 107, 1 12. 

- orange R, 98, 1 08. 

— red S, 212. 
yellow. 97, 120, 211. 

Comyjarative d^c-tosting, 248. 
Condensed water, 229. 

(’ongo blue 2 B, 101. 

- brown, 212. 

- C, 212, 219. 

— Corinth, 233. 

B, 105, 211, 2J2. 

— (3, 90, 212, 218, 225. 

— dyes, 17, 91, 227. 

— orangi* (i, 212. 

R, 98, 212. 

R, 212.^ 

— red, I 12, 113, I20.‘ 

— rubine, 95. 

(Continuous dyeing machine, 77.^’ 
(Jop-dyeiftg, 07, 

— — machine, Reauipont's, 09, 70. 

— u Craemiger, 07, (iS. 

— — >Mommer’s, 72. 

.. — Young & (Jrippij, 71. # 

(Jo’^per acetate, T/l. 

— chloride, 174. « 
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Copper logwood black, 171, 

— nitrate, 171. 

— so^a soli^tion, 174. 

— sufphatc. 111, 159, lt)l, 171, 174. 
Copperas, 14.3, L59, 1«0, 161, 162, 166. 
Cornflower blue, 219, 234? 

Corj;on’s hank-dyeing machine, 64. » 
Cotton blea(;hing, 20. 

— brown A, 232. 

N, 97, 105, 106, lOG, 111, 134, 

135, 140. 

— flbre, 1, 3. 

illustration of, 6. 

impurities of, 4. 

structure of, 5. 

and chemistry of, 1. 

— flbres, composition of, 7. 

— - — production of colour direct on, 
175. 

— scouring, 19. 

— silk fabrics, dyeing of, 227. 

— wax, 4. 

— yellow, 105, 212. 

Coupling process, 136. 

Cr^m,*97. 

Cresyl blue, 231, 

— fast violet 2 KN, 233. 

— violet, 231. 

Crimson, 127, 1.32, 147, 151, 208, 217, 
218, 221. 

— .^ed, 95. 

Croceine AZ, 213, 224. 

— scarlet, 155. 

Cross-dyf black, ^7, 113. 

2 B, 124. 

drab, 99, 

Cross Eyeing, 221. 

Cupric chloride, 209. 

Cupro-ammonium silk, 15, 257. 

Our cu mine, 211. 

~ extra, 213, 219, 224. 

— S, 108, 218, 219, 220. 

Curcuphenine, 96. 

Cu^h, 1.52, 159, 160, 161, 162, 173, 
17.5, 180. 

Cuticle fibres, 2. 


D 

Damages in bleached goods, 49. 

Dark blue, 101, 102, 119, 120, 133, 135, 
139, 149, 150, 216, 218. 

and green shot- dyes, 238. 

olive shot dyes, 23*4. ^ 

— bronze, 119. ‘ 

ibrown, 106, 108, 121, 12.3, 1.33; 139, 
175, 216, 7, 232. « 


Dark brown and blue shot; 223. ^ 

oljyc, 160, 161. 

— chestnut, 108, 123. * 

brown, 106, 108, 122. 

cream, 232. 

— crimsdn, 1.33, 233. 

— drab, 106, 234? 

— green, 99, 100, 118, 119, 139, 140, 

149, 216. 

— grey, 124, 150, 206, 216, 219. 

— lilac, 142. ^ 

— maroon, 95, 132. 

— navy, 101, 102, 134. 

— olive, 98, 159. 

brown, 122. 

-- orange, 98. 

— plum, 95, 104, 121, 13.5, 161. 

— red, 94, 117. 

— Russian green, 233. 

— sage, 21 S. 

— scarlet, 149, 151. 

— sea-green, 99, 216, 220. 

— slate, HI, 216. 

— stone. 216. 

— turquoise blue, 120. 

— violet, 150. 

— walnut, 140, 218. 

brown, 108. 

— yellow, 97. 

“ Dead ” cotton fibres, 6. 

Deep black, 109. 

— blue, 102. 

— ■ brown, 109, 122, 232. 

— chestnut-brown, 107, 1.33. 

— crimson, 95, 233. 

— green, 100. 

— leaf green, 234. 

— olive-brow7i. 174. 

~ orange, 98, 132, 215, 231. 

yellow, 231. « 

— pink, 94. 

— rose, 232, 234. 

— sk|te blue, 120. 

Delahiii/.y’s dyeing machine, 57. 
Deltsj.purpurhii, 112. 

5 P, 312. 

— Developing, 128. 

— machine for paranitroaniline red, 

187# 

Diamine azo blue 2 B, 234. ' 

140. 

2 R, 238. 

RR, 133. 

— EH, 108, ifl, 122, 133, 4l2, 210, 

* 99d. * 

— BO, 98, 10.5, 135, 212. 

aw, 08, 99, 100, 107, 108, 109, 

211, 210, 231, 433, 2J|. 
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lyianllne Wack RO, 94 , 98 , 99 , 101 , i Diamine jet black, 130 . 


JOS, lObT 111, 135. 139. 142, 212, 
229, 2:ft, 235, 238. 

— blue, 116. 

2B, 212. 

3 B, 98, 103, 212, 22^/. 

BB, 229. 

BCl, 101, 212, 230. 

-- . BX, 102, 211, 212, 210. 

CB, 229. 

-- ( 1 , 211 . 

— 3 Jt, loP, 120 , 121, 123, 212,210. 
RW, 100, 103, 118, JI9, 120, 

122, 123, 124, 211, 212, 215, 
217. 

black E, 103, 212, 229. 

R, 107. 

— Bordeaux B, 95, 211, 210, 228. 
S, 212, 229, 233, 234. 

brilliant blue (1, 1(^2. 10,5, 120, 141, 
211, 217, 228, 231. 

— bronze (4, 97, 99, 105. 100, 111. 118, 

119, 122, 135, 140. 210, 

- brown, 110, 217, 218. 

— B, 2IJ, 2.30. 

( i, 109, 123. 21 1, 212. 

— 3 0.211,229,2.32. 

-- JNl, 90, 100, 107, 108, 109, 12.3, 
135, 210, 229, 234. 

N, 21 J, 218. 

- S, 212. 

V, 98, 135, 140, 212, 230, 231. 

— - Y, 98. 

<*atec4une B, 100, 107, lOS, 121,211 

— O, 90. 99, 10(b 107, 108, 1 IS, I 19, 

121 , 211 . 

colours, 229. 


Cr, 110, 123, 124. 

OO, 140. , / 

RB, 110, 125. 

- new blue R, 103, » 20, 124, 211. 
iiitrazol^laek B, 139, 140. 

« - brown B, 1.39, 212. ^ 

a, 140, 212. 

- RD, 140. 

- - dye,'* 130. 

- oranjre, 129. 

- B, 90, 98, 119, 122, 123, 124, 
125, 21 1, 210, 229, 231. 

D, 211 . 

I)(\ 224, 229, 232, 233, 230, 238. 

F, 211. 

(4, 97, 107, 211, 2Ji>, 210, 224, 

231. 

- (41), 109. 

- - <4(4, 229, 234. 

- rod, 112. 

— B, 212. 

- 4 B, 211. 

5 B, 94, 90, 108, 211, 21(i, 229. 

0 B, 211. 

10 11,95,142,211,232. 

N, 94. 

NO, 212. 

- lose, 211. 

- - Bl). 84, 212. 217, 229, 231, 234. 

_ (HX 104, 211. 

- scarlet, 113. ^ 

-- B, 97, 111, 217, 229. 

3 13.94,212.^29. 

-- HS, 227. 

S, 229. 

skv blue, 100, 102, 103, \4-f, 217, 


- eiiteh, 120, 1,33, 1.34, 135. 22.3, 237, 239. 


-dark blue B, 118, 120, 123, 124, 
129, 211, 212, 218, 229, 2,32. 
^reen X, 99 

- deep black (V. 101. 

KB, 109. , 

' tives, 17, 91, 210, 227. * 

- fast red F, 9 4, 9(»» 117, 123, 211, 

229, 231. ^ 

yellow A, 90, 98, FI 8, 120, 1.33, 

1.34, 139, 211, 215, 217, 232, 
235, 239, 240. \ 

B, 90, 97, 98, 99, lOO, 102,. 

103, 118, 119, 122, 123, 
135, 141, 210, 217, 232, 
233. 


FF, 10(», 101, 103, llS, 120, 

212 2.32, ** 

steel blue J>, ’j01, 212, 210, 217, 22?!, 
229. 

— violet N, 91, 104, 142, 217, 224, 229, 

232. ^ 

- yellow, 98. 

N, 97, 98, 99. 118, 229, 231. 
Diamineral blue R, 100, 120, 229, 2.39, 
1 )jaminoKene, 235, 230.# 

— B, 134,*229, 235, >30. 

— blue BB, 133, 135. 
extra, 1 40, 229, 235, 230. 

Dianil black (’R, 102, 125, 139.* 

NT 123. 125. 


R, 100, 217.* . mue B, 100, 102, 121, 139. 

^old, 105, 212, 215,*229, 2S^1, 232. — - r;}\104. IIH. ' 

- jrreen B, 99, 102, 119, 211, 210.J229, ^ 2 M, 100. 

2.32, 2.3(). * — ^ 4 R, 104, 121. 

• - - G, KRV 142, 211, 212,^229. — #brown BT), 12!T. 139. 

- G. Ill, 140, 229. 233. (40. 1.39. 


uu 



290 


THE^DYEING *OF fcoTTON FABRICS 


Dianil brown 3 GO, 108, 123, 139. 

R, 107, 108, 139. 

^ T, 107. 

— claret B, 95, 141. 

G. ^ 

— dark blue R, 100, 102", 121, 139. 

3 K, 103, 139. 

— — brown, 107. 

— olive, 99. 

— orange G, 95. • 

2 R, 08. 

— red 4 B, 95, 141. 

~ scarlet G, 141. 

— yellow. 100. 

1„. (4, 97, 104. 

3 G. 97, 100, 117. 

R, 100, 118. 

2 11, 97. 

DianLsidine blue, 190. 

Diazo- benzene chloride, 177. 
Diazo-black, 129. 130. ’ 

— blue, 129. 

— brown, 127, 130. 

- conipuurids, 170. 

--^liquor, 184. 

Diazotisation, I2(». 

— of aniido bases, 170. 

Jliazotised paraJiitroaniline, 130. 
Dictionary of coal-tar c'olours, 245. 
Dinitroso-resorcine, 1 73. 

Dij4ienyl brown BN, 108. 

l^ire<^t deep black K extra, 109. 

-- dyeing, 91. 

— dyes,«88. 

— - — fastness of. 111. 

— fast, brown B, 140. 

— iintigo blue, 103. 
orange R, 212. 

— - red, test.^)l, 251. 

V' triamine black GX, 109, 

— yellow G, 110, 2*2. 

Divi-divi, 141, 

Drab, 99, 100, 217, 219, 220. 

DrjAug cylinders, 273. 

— of dyed goods, 209. 

Dull lilac, 105. 

— violet, 105. 

Dyc-beck, 81. ' ^ 

Dye-house jvashing machine, 2()3. 
Dyeing apparatus, 249. 

-- machinery, 5t), 0 1 . 

— of Ijasic dyes, 1 00. , ^ 

— on metallic mordants, 152. 

— - teat for relative value of dyes, 2SI. 

f^e-jigger, 77, 78. / ^ 

DyeVs’ bleach, 2(t. 

Dvv*-tank, iflustrati^u of, {>4. ^ 

I)ve-tub, illustration of, 54. • 

Dyo/vat, section T>f, 50. 


E 

, I 

, Eboli blue B, 232. 

— green T, 232. 

i Emerald tint, 1 50. 

: Eosine, S'!, 231. 

1 Eosincs, dving with, 154. 
Erie blue BX, 103. 

2 G, 212. 

Erika B, 94. 

— BN, 104, 105, 212, 220. 

Eryihrosine, 231. * 

— B, 239. 

Erythrosines, 155. 
Experimental dye-bath, 278. 
- ' dyeing, 277. 


F 

Farmer's washing ma(*hine, 35. 

Fast acid green, 23 1 . 

— BN, 223. 

— -- blue developer AD, 134. 

- brown, 100. 

— neutral violet B, 150. 

— yellow^ »S, 238. 

Fastness of colours, 274. 

— - — to light and air, 275. 

-- — - rubbing, 270. 

— w’asliing, 270. 

direct dyes. 111. 

Fatty acids, 4. 

Faw'ii, 101. 

-- brown, 102. 

— drab, 105, 217. 

Fiery yellowush-rcd, ISO. 

Fir.«t green liquor, 102. 

Fixation, 144. 

— with coupk^rs. 130. 

— — metallic salts, 110. 
Flavo-purpurinc, 1 00. 

Forni^l blue B, 213. 

— viole*, 231. 

-^0 B, 2i;i, 

— — lOlk.212. 

S 4 B. 212, 210, 217, 224, 233, 

^38. 

Full b]ue?^103. 

— yellow-orange, 180. ^ 

Fustic, 152, 153, 101, 173. 

— extract, 159, 101, 109, 170, 175. 


Gallipoli oil,. 162. 
Galls, 144. 

Ga miner, 143. 
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Ol^blr’s salts, 93, 94, 111, 116, 211, Hollicfay’s hawking machine, 83. 

216, 217, jfe2, 223, 224, 227. — yarn-dyeing machine, 62. 

Glycerine, 17^. ' Hurst’s silk dyeing, 225. 

Gold and green shot dyes, 222. Hydrocellulose, 11, 12. * 

— brown, 105, 106, 107, 108,135, 139, i Hydrochloric acid, 172, 17»7, 178, 183. 

149, 217, 232. / ~ actiotlof, 12. 

and blue shot,* 223. H^dro-extraotors, 268, 269. 

— drab, 232. Hydrosiilphite indigo vat, 2(K>. 

— orange, 215. 

— yellow, 97, 118, 127, 139, 231. w# 

Good yellow, 215. I 

Graemigcr cop-flyeing machine, (>7, 68. 

Grass-green, 99. Immedial black, 1 13. 

Green, 98, 99, 119, 127, 1,39, 140, 142, — blacks, 77. 


148, 174. 

— and buff shot, 224. 

claret shot, 223. 

— — orange shot, 225. 

-- — pink shot dyes, 239. 
red shot, 224. 

— blue, 104. 

— green-grey. Ill, 1 24. 

— olive, 98. 

-™ yellow, 97. 

Greening operation, 162. 

, Grey, 111, 124, 149, 220. 

— and orange shot, 224. 

— blue, 102. 

— lilac, 104. 

— slate, 161. 

— sour operation, 30. 

Grothe, 238. 

(irround fustic, 161. 

Guinea green B, 213, 219, 225. 

— - violet B, 225. 

— - 4 B, 213, 219. 

Gum tragacanth, 207. 


H 

Half-silk fabrics, dyeing of, 226. 
Hand dyeing, 53. ^ 

Hank bleaching, 45. ^ ^ 

Hank -dyeing machine, JCWron’s, 64. 

Klauder-WeUlon’s, 62,11)3. 

Hank -wringing machines, ^60. 
Havana brown, 161, 

Hawking machine, Holliday^, S.3. 
JJeliotrope, 105. * 

— BB, 96, 142. 

— 2 B, 105, 234. 

Hessian brown 2 M, 104. 

2*BN, 105, 232.» 

— ^roy S, 232. 

— purple N, 232. 

— violet, 212. 

HeSffman violent, 148. 

HolIidH^, 176. 


Indamine blue N, 149. 

Indazinc, 231. 

Indian yellow G, 213, 215, 216, 218, 
223, 231, 232. 

II, 213, 215. 

Indigo, 193. 

— blue, 149, 150. 

N, 231, 234. 

8GN, 231. 

— carmine, 157. 

-- dyeing, 194. 

dye-vat for cloth, 195. 

— extract, 89, 162. 

— - white, 194. 
liidigotin, 193. 

Tudophcnol, 200. 

Induline, 231. 
frisamine (t, 149, 150. 

Iron, 153. 

-- liquor, J67, 170. » 

— mordants, 245. 
stains, 49. 

— sulphate, 117. 


d 

.Janus black J, 220. 

II, 220. 

— blue G, 1.51. 

H, 1.51,220. 

— brown B, 152, 220. 

-- - R. 220, 221. 

claret red B, 151, 221. 
, ~ dark blAe B, 220. " 

i — dyes, 151, 220. ^ 

— green B, 151, 221. 

— grey B. 1.52. 

-- Bft, 220, 221. 

I— i^d B, 151, 220. 

' — • yellow (t, 220. 

- -f R,tl51, 152, 207. 

' Jet Vaek, 125. 

I J4^cr, 77. * 

‘Jig-wince, 78. 



